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Byes A^D Byfing 

{Ste also SlAr-s asd Stai'^ino ) 

The art of dyemg la so nearly allied to 
atainmg that some difficulty is found 
m maVing a diuding lane for the two 
Leatler for iDStaace is said to be 
Stained although an auline dye may 
be used for it nhile kid glores are said 
to be dyed Students cf this subject 
should read up both Dyeing and Stan 
isg It IS 01 great laportaoce that 
erery article that is to be dyed <or 
stained) should be Mrfectlv clean— 
chemically and mec^nically clean 
There muet be no grease no dress 
or other foreign suMtance in t and 
when clean it should not be handled 
srith the bands more than is necessary 
Scouring with soap and water is a good 
cleaning process but every particle of 
soap must be nnsed out afterwards 
It 18 a good plan to pass the article 
through warm water before treating it 
with the alum or other fawparatjoi} 
^Vhen an article is dyed it is a good 
plan when possible to sir it a little 
before nnsmg and drying 
Cotton Pyeiog' — Cotton like 
all vegetable fibres is easily injured 
hy acids consequently neither mor 
danta nor colours of a strongly acid 
character can be employed otherwise 
the goods will be corroded and the 
colours will fail to be duly absorbed 
Jhe solutions employed must be very 
feebly acid neutral or even alkaline 
Another important feature is the tern 
Pcrature at which cotton is dyed In 
ths, 'Rjayntty di -cases tvnrwohc^-ni 

the cold or at a hand heat i e at 
2 


about 90^ to 100° F (3‘>° to 3S° C ) 
It 18 most estensiv ely dyed in the state 
of yam but a lar^ quantity aho after 
being woven This especially relates 
to t^ mixed fabnea known as Brad 
ford guoda the warps of which are 
cotton and the weft worsted The 
perfection of cotton dyeing is to pro 
duce on these warps the same tone and 
depth of colour sa are found on the 
worsted so that the entire p ece may 
appear even and free from any cheeky 
cl^cter 

It will now be cosvesient to give a 
senes of approved recipes for produc 
tog the priDCips) colours upon cotton 
selecting suc& as best illustrate the 
resources of the modem dyer and 
having especial renrd to aniline and 
lU ^ed imctonaTsubstances 

Blaels —(1) Fast For 110 lb cot 
ton yam or cotton wool — 8J lb solid 
extractoflogwood Sib IO 02 catechu 
Boil up to«ther boil the yam m the 
decoction lor 1 hour steep m the cold 
liquid for 24 hours raise to a boil 
again lift and air over night Dis 
solve in sufficient fresh water 24 oz 
chminate of potash and 34^ oz blue 
vitnol and work the cotton m this 
farjhour bi/t and dram Dissolve 
2i lb soda ash in the cold logwood 
liquor Heaewl89°F (8t°C) re 
enter the cotton work 15 minutes 
and rinse This colour bears washing 
and milling and does not smear 
whites 

Ci) Aniline for 100 lb — Mix 6 lb 
9 os aniline oil with 8 lb 12 oz 
hydftichlonc (muriatic) acid at 32° Tw 
cool and add solution of 4 lb 6oz 
i-iiSs<iracte-dt'picaiu-ni‘\S7pTilCaTfi"friDei 

I and finally add 13J pmts of asolut on 
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40 lb bark, and 20 lb madder Dye 
for 1 hour at 170” F (77” C ) i wash, 
and finish Yams may be dyed m a 
similar manner 

ChocolaU, 111b — ^Work the yamfor 
§ hour at 167° F (75° C ) in a beck of 
8J oz prepared catechu , Eft, and take 
5 to 7 times through a fresh beck at 
the same heat, made up nith IJ o* 
chromate of potash Lift, and top in 
a fresh beck M ifh oz magenta, lOgr 
estraot of jndigo 

ClarH, 11 lb yams — Make up a 
beck Mith 17i oz prepared catediu, 
and w ork the yams in it for 1 hour 
IVnng, and steep for i hour m a hoi 
beck of 6J oz chromate of potash , 
take through cold water and wash for 
} hour in a beck of lb sumach at 
100° F (88° C ) Dye m a cold beck 
with 1| oz magenta, lift add to the 
beck 8# 02 alum and the decoction of 
2j lb logwood Enter work in 
the cold beck , hit, and add, accord 
mg to shade, J to 1} oz chromate of 
potash , re enter, ana work to shade 
Druis — {l)Light, 60 lb — Boil6lb 
aohd extract of raachwood till dis 
Bolred , add the solution to » sufficient 
bulk of wans water nre the yarns S 
turns , hft, and add 11 pint black 
liquor (acetate of iron) Giie 3 turn* 
more wash in cold water, and dry 
For a medium shade, the procees ts 
sjnubr , but double the quantity of 
black hquor is taken 

For a dark drab, boil 6 lb cutch till 
dissolTed add to hot water, and work 
the yarns m it 5 turns Run off the 
hquid and wring out the yams Dis 
sohe IJ lb peachwood extract add 
this to a warm water , work 5 turns > 
hft, and add 1 qt blwk liquor , gire 
3 more turns , wash, and dry 

If a yellow er shade is wanted aittle 
fustic is boiled with the peachwood , 
if redder, a httle alum is used with 
the peachwood and if browner, a 
httle Bismarck brown 

The shades produced may also be 
raned by topping with aodiue colourw 
in small quantities 

(21 Silver, 60 \b — IhfcM>\\e 2 e* 
log;i\ood extract , add the solution toa 


warm water , give the yams 10 turns , 
lift, and add | pint black hquor (ace 
tateof iron), and give 4 turns more 
. "Wash m cold water, and dry 

Grunt — (1) Methyl, 11 lb — Dis 
solve m boiling water 7-j’g oz tannm , 
lay the bleached cotton overm^t m 
the hot solution , Wrmg out , dye in 
cold water with a solution of the 
colour according to shade IVnngout, 
and dry in the dark without washmg 

(2) For 22 Jb —For lighter shades, 
bl^ch well, and work in warm soap 
beck, to remove chlorme Enter into 
a boding lye of curd soap, and wasb 
out m cold water Make up a cold 
dye-beck With 3 ports colour to every 
100 of cotton, give 5 or 6 turns, and 
let steep overnight Dry the next 
uoming If tKe shade is not full 
enough, take through the tannm beck, 
and aye apis to shade 

For yellower tones, dye the cotton 
fint a yellow, with fustic and alum, 
and then dye cold with the peen It 
must be remembered that this colour 
13 turned to a violet shade by heat 

(3) Malachite —This can be dyed in 
the same manner aa methyl green , 
but it 12 not seositive Co heat, sod «d 
nuts, if rei^uired, of the presence of 
small quantities of acids 

(4) Cttruleme —This colour dyes 
dark green shades, though its name 
would lead us to expect sky blues 
For dyeing cotton, 2 lb 3 oz of the 
colour should be stirred up with twice 
its weight of bisulphite of soda at 
about 78° Tw , the miiture may 
eland for some hours before it is added 
to the dye beck 

The cotton yams to be dyed are 
mordanted by passing alternately 
through chromate of potash and hi 
sulphite of soda The necessary quan 
bty of colour, according to the shade 
required, is then added to cold water , 
the yam is entered, and the beat is 
gradually raised to a boil The shade 
obtained bears soapmg and exposure 
to air, as well as do the alizanne 
crdoQrs 

(5) Dark, M lb —Steep for 6 hours 
in a decoction of 1 0 lb sumach , wring, 
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and enter into a fre-Ji ccdd lieck. made j 
up of 3 lb a uiu 9 oz methyl green 
of a bluish ahadi. and 2 pads fustic 
liquor Turn quu-kly raising the 
temperature loloO'^F (66'^C) nhen 
the dye 13 exhausted di loKeitoloz 
copperas la the same h juor and giae 
S to -f earns Co saJJer 

(6) Ordinary 100 lb tarn — D l 
soltelOlb nitrate of non and! lb tin 
cryttala work the tarn m thw solu 
twn cold giie o turns and nnng 
In another beck dissohe 6 lb jeljoi 
prussiate gi\e the yarn 5 turns in 
the cold toluuoa «rmg and pass back 
luto the nitrate of iron and l)i»ftte 
biek uiW the prusaute becV to which 
21b alum ha e beco added gne 5 
turns n each end rutse 

Bojl -lO 11 liark for 1 hour strain 
into a tub add I lb sugar of lead 
well dl aolted aheaaI(v>neU mixed 
eater the yarn at 1«0* P (82®C ) and 
work for J ho ir hit anng and pass 
thTOugb another bath containing I lb 
alum and 2 lb indigo waste fim e 
aad dry 

(7) Boil 25 lb fuitic 10 a bag and 
add to the liquor ib rerdigns qre 
iiously dissolied m iiaegsr and hot 
water cool the dye enter tbe yarn 
which bag been prepeted ovemigbt lu 
a decQctioQ of eumacb handieitwell 
and beat up to a boh woAjog /«■ | 
hour Cool It and enter it into 
another beck containing a decoctiori 
of 10 lb logwood Seat op to a hot] 
and work ^ hour take out nnse and 

If blueritncl is used instead of eer 
digns, an olixe green le obtained 

(8) Chrome — Gire the yam a Une 
bottom in the vat take through dilute 
sulphuric acid and wash rery wdl 
Take through sugar of lead solution at 
6° Tw then through caustic sodalyeat 
2’to3'^Tw andwashoff finteruito 
bichromate bath at 2® Tw Each oper 
ation requires 5 to 6 turns 'll ssh 

Grf^s — (1) Light IJ Jb yarn — Bosl 
4J oz sumach in 87 pats water m 
this steep the yarn for 1 1 our turning 
fr-iiucntij lift and add to the beck a 


decoction of 4k oz copperas tir re 
enter gi\e5turns steep forlSimnutes 
and giie another turn let steep again, 
aud turn Once more lift and take 
tUroUoh water Wring out and dry 
(2) Medium Mods 11 lb — Add to 
44 qt water at 100’ F (IS’C) a 
/iecactioa of } 7} rj auzoach S} 02. 1"^ 

I 00 1 and 4 J oz prepared catechu 
■steep for I liour Add 4| 0 / nitrate of 
iron*t/o‘'T» n. enter giic lOturus, 
aad enter into fresh water at lOO’ F 
(J8 C )wilh21oz chromatoof potash 
(1) Light on 60 lb cotton pieces 
BoU 1} tb aoiidestractof ligwoodand 

p lb exiraetofhirk tn sufhcientwater 

Kuo the pieces 6 to 6 times through 
press and take through a fresh ^k 
of a lb cuweras rioss and csleoder 
out of the follow mg mixture 15 lb 
fanoa, 3 lb was b lb cocoaout oil, 
boiled tea stitr paste Pres and dry 
(4) Fast 23 }b —1st operation o5 
fl ox oliie oil and 2 lb 2 oz soda 
cry sUls W ork tn this mixture at a 
boil for 30 mmutes wring and diy 
30(1 operation Grind 44 lb. coal very 
hoe add 23 lb soda crystals and 17} 
puiuof waierataboil Mixthewhole 
eery well and letsCeepforsome hours 
Theu bod for 4 hour m In times tbe 
quantity of water strain and work 
the cotton m the hot liquid for } hour 
string neU pass 5 times through the 
sameUquid andwringtechtime IVash 
first lA lukew arm w ater then m cold 
water wnug anddry ardojeration 
Thedrycottoniapassed into w eak size, 
to w htch a little emuLire oil has been 
sailed Wring and dry This grey 
resists soap acids and chloride of 
lime 

(5) Stone shade 2o Ih — Bod lo lb 
aitmauh and 1 Ih fustic enter the 
yarns into the decoction to which a 
sufficient quantity of water has been 
sdded gireS turns wring andenter 
intoa cold beck uithasclutionof 1 lb 
I coppeias (protosulphate of iron or fer 
I rona sulphate) and | lb blue stone 
(oopperadphace) Gneo turns, nnse 
and dry 

Ofiie 11 lb — Extract 8^ 02 svimacli 
W boiling w ater eater the jam into 
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(4) Boil in Water 4 J 01 utntestaich 17J pmta pure water, such as con 

and 4 1 oz rrhite clue Enter tlje cot . densM-steam « ater, 7 fl oz red liquor 
ton in tbs at g6°F (30*^0 ) icork ' »t 7'’T» , and the needful amount 

{orihour nnse, anddyeinacoraDiae of colour 'the dyeing is hegun at 

hea at go^P (SO’CX « aiready 122“ P <50“ C ), ead the beci. ts 
described gteduaUy raised to 190° F (8S° C ) 

(5) Coralline and Aunne, 11 lb — "rhe goodU are allow ed to steep till the 

Aunoe dje shades more locliiimg to hathwoihauated , then ’Bningwithout 
orange than coralline Boil 2 lb dm nosing, and dned The red liquor is 
sumach, or fa’ oz tennin in water and prepnr^ bj dissolving 4^ oz alum in 
BoaV the material all night in the clear 8} d oz boding watCT, and adding a 
hot bquid IVring out nest moming I solution o£ 3j oz sugar of lead in an 

and enter into a fr^h heel, of 17J at ( equal bulk of water The two solu 

good glue at 122° F (50“C) ■ftnng tions are unsed allowed to settle, and 
out, and dye to shade in a ctJd solu . attained , the clear bquid is set at 
lion of coTalbne Wring again and 7®Tw 

dry without nnaing, m a room where I (9) Searleton cotton. 1001b — Steep 
the SIT IS impregnated with ammonia ( over^ht ui a decoction of 4.0 lb 
Thecotton il desired maybegrounded i sumach Ijifi, and wring enter in a 
with turmeric and aanatto, and merely hath of oxy annate of antimony at 3“ 
tof^ied with wirine Tw Oire i turns qmeldy , steep for 

(6) GaUeine — Gsbeiae dyes deep ' } hour turoug ooossiosally iaft, 

and very aohd reds The yams are I wash well, wnng, aud eater into a 
inordaiitedmchromealum,orbya]ter colotirbech, made up with 10 oz 
cate passages through chromate of extrascarlet Cof ^eubachaad Co ), 
potash and bisulphite of soda The aad dye U> shads at 110°F (43°C) 
requisite quantity of galleioe is then (9) Saffranine &cailet, 601b vam — 
placed in a hag, and euspended m a Boil 10 lb tumach , eater yaens give 
bach of cold Water the yam la entered, ) 6 Cuma, let eoaV. for 1 hour, and 
and the beat la gradually raised to , wnag enter into a frsab cold bech of 
212°P (lOO^C ) Thegoodsaretben nitiwiminate of tin at 2®Tw give 6 
uhen out, and the colour is de\ eloped turns, wash, first in w arm, and then in 
by hat soaping cold water wrmg wall and enter into 

(7) Coloura derived fmm resorcnie, a bech of lb Vo tunneno Finally, 
such as the cosines phloxice, etc may make Up a beck with ^ lb Bafiranine, 
be fixed in the following maniier enter jinis at ED® P (10“C) and 
The yams are soaped hot with cuid raiae the temperature to 120® P 
ftjap for 1 hour, and wrung without / <49®CX turning continually TVring, 
nnaing A solution is then made of | and dry 

8} oz alum in 35 fl oz water, and | (10) Pink, 50 lb yam — Ehssolve 

dduted to 17J pints 1} oz soda 51h. Olaubersslta, and 4Jo*. ‘‘eryrjne’ 
crystals are then added , the whole is , (ot the Eerbn Attien GeseUschaft) 
•■'tettle and tbeclearisdrawn Enter yarn at 120°? (54° C ) , give 


„„ _ steeped in Uus j 5 tarns quickly, and dye to am 

bquid, and kept at a boil for 10 to 12 { Etadually raising the temperaturi 
hours , it is then passed mto a loth 140° F (60° C ) To 
containing 17J pints water, and 6j to I shades, it is better to 


u emulsive o3, such 
Turkey red dyeing Before the ml la 1 
added to the bath, it shonld be very 


add only half 
the etysioe at first , and the rest, pre- 
viously dissolved, by de^ees 

(H> Bfagento Ponceau, 10 Ib —Bod 
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nnse well and handle far 10 nunutes 
m luhett'ariQ water, contaunng 10 ca 
starch fllucb has been boded up to a 
paste with 1 oi glue Lastly, dye to 
shade in a fresh magenta heel Ms 
genta ponceaus and scarlets, eren if 
the yellowest shades of the dye are 
taken, are never so satisfactory as 
those got up with cosine, aafiranine, 
and other coal tar colours, free from 
the violet tone of magenta 

(12) Alizarine Red — Jfordant in 
cold ted liquor at 7° Tw f<a 2 hours 
with frequent turning Lift, wring, 
and air for 24 hours Enter into a 
fre8hheck,anddjeat212“F (lOO^C)! 
with a solution of artiGaal ahsanne 

(13) Cochmeal Scarlet, 10 lb —'Boil 
1 lb annatto ui a solution of 10 02 
potash for 20 minutes , cool a bttle , 
enter the cotton, work for 1 hour lift 
wring, and wash Enter lor J hour 
in a b^kof permunateof tin, marking 
8®Tw , to vnuch 2 o* of tin crystaU 
have been further added lift wring, 
and dye in a decoction of If Ih cocm 
neal, beginning at a hand heat and 
gradually raising the tempeiuiure 

(14) ^ffranme Rose, 11 lb — Mor 
dant with a decoction of i lb 3 oz 
sumach or a corresponding smaller 

S uantity of pure tannin, which is pre 
erable Bye m a clear solution of saf 
franine If a shade Tei;giDg towards 
a bluish red is required add to the 
sumach beck, before mordanting, 1| 
to 02 tin crystals Safiramuemay 
also be fixed on cotton iij means of 
red liquor, or soap 

(15) Safflower Pink, 60 lb bleached 
yam —Add If pint carthaminc (ex 
tract of safflow er) to the needfu) quan 
tity of water Vi’«k the yams tor 5 
hours, giimg a turn ei ery | boar, and 
keep them in the liquid till all the 
colour IS taken up Wash off in S 
cold Maters, adding 1 Ib cream of 
tartar to the last Then dry, pre 
ferably by means of a current of Cold j 
air in the dark 

(16) Safflower Rose, 60 lb —'Work 
ea. tVt* vyawAAy ' 

of carlhaiaiiie and hike alonger time . 

(17) Common Scarlet, 60 lb — Boil 


6 lb sumach, and add decoction to 
hot water Work yrarns 5 turns, and 
wring , mordant in a tin solution (red 
cotton spirits) Wash m two waters, 
and wring up Bod IS lb peschwood, 
and 18 lb fustic, ground, and add the 
decoction to hot water Work the 
I yams 10 turns, and raise with 1 lb 
alum Wash in cold water, and stove. 
For lighter shades, the sumach may be 
dispensed w ith, and tunneno may be 
' us^ in place of fustic 

(18) Barwood Red 10 lb — Steep for 
6 to d hours m a decoction of 2 lb 
sumach to which a very little sulphuric 
acid has been added, turning from 
time to time Wring out, and work 
in bamood spirits at 2®Tw Wring 
and enter into a beck of water at 
200®P (P3®C), containing 10 lb 
rasped b»nood , and work to shade 
at a boil 

(19) Turisey red with artificial All 
zanne —The pieces are twice treated 
With 1| oz soda ash a piece, each time 
for 18 hours , wring Pad in oil at 
160® F (71® C ) , hang up for 4 hours 
at 169®F (7e®C ) In padding, the 
lower roller should be veued and 
the upper not Pad 5 times in the 
same oil bath, with both rollers dressed 
After each padding hang up at 189® F 
(76® C) Pad in potato hBat6®Tw 
at90®F (82® C ) Pad in poUsh at 
8®Tw same heat Pad in potash at 
6®Tw , same heat Pad in potash at 
3®Tw , same heat After each pad 
ding, hang Up at 160® F (71° C) Pass 
throtmh potash at 4° T« , heated to 
107® F (42® C) Extract the liquor, 
and take care that the pieces do not 
touch cold water Hang up for 4 
hours at 160® F (71® 0) Pass into 
the following beck at 122° F (oO^C) 
2625 fants water, 17J 02 potash 
Wash and dry Formerly, when the 
subsequent dyeing was performed 
with madder root there follow ed here 
the ‘galling process — a treatment 
with tannin Mliieh is no longer re 
quired, since artifiewl alizarine has 
iMnffiWto use Tlie pieces are passed 
at once to the alum bath, which is 
thus made up To 110 lb crystalhsed 
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are p.i» e>l through warm but weaL \ 
solutions of these substances This ( 
operation u often performed twice, the . 
first tirne being called "fly dunging , 
and the nest, ‘ second dunging . 
When silicate of sodais used, the goods 
pass through two cisterns heated to ' 
122® F (50® C), OT eren 212* F I 
(100® C) contaming 738 ^ water] 
and 19 gal silicate of soda at H*Tw , ( 
if the goods haie been mordanted for 
brown and red brown only red only, 
and rose on a white ground But if 
mordanted for black only, purple only, 
or purple and black, the proportion of 
'ihoate of soda Js reduced to 13} gal 
at the same strength The De\l step i 
after washing is the dyeing with arli 
fiaal ahzarme or anthiwpurpunne ^ 
The colour la now pertoanenUy attached 
to the laordinted portions but the 
whites are still stained or soiled, and 
the pieces are therefore submitted to 
the cleermg process (irtirtyf), irhich 
consists in auccesBite treatments with 
soap lye A common treatineDlistwo 
soapings at a bod, each time for } hour, 
with 1 to } lb soap The piece* are 
washed is clean water after each soap 
jng The quahty of the soap is of 
great importance it should be quite 
neutral, and u made by preference 
from palm'd! Freedom ^m alka 
Imity is especially important for 
madder purple* 

The following process has been em 
ployed in Alsace for clearing roses and 
reds (l)SoapbBlh, 2100pintswater 
9 lb white curd soap per 1000 yd 
time 1} hour temperature, 12^ F 
(50® C 1 (2) A5 ashmg in machine 

with cold water (3) ^th of osy 
muriate of tin 1400 pints water, 10 
lb solution of tin per 10 yd time, 
15 to 20 minutes temperature 133° 
to 143}° F (56® to 62® C) (4) Wash 
mg in machine (o) Second soap bath 
2100 pints water 6} lb soap time 
45 mmutes , temperature 201° F 
(94® C ) (63 Washing again in cold 

w ater (7) Third soap both pnpor 
tiurc! as in second K asAil^ again 
lu cold water (9) Boiling in closed 
Ijoiler, in 2100 jiuts of water, 6| lb 


sodaciyst4U,5}lb soap time 2hours 
(JO) Washing in cold water (11) 
Warm bath for } hour in water at 
122° F (50® C ) 

Grass bleaching is oecasionallj used 
m the clearing process for chmtzes 
cretonnes, etc , as it is considere 1 to 
render the shades more transparent 
DiscHaBGU Stile —By a du 
charge (cnAnaije), is understood a 
mixture which, if printed upon cloth 
previously dj ed some uniform colour 
e g Turkey red lat blue, aniline blscl 
etc destroy* such ground colour, leav 
mg a design w hich may be w hite, black 
y^ow, green etc. The term ‘ dis 
ct^rge style is more especially apphed 
to patterns of this nature obtained 
upon a Turkey red The following 
colours will sene as examples of these 
discharges — 

£/ael — 1 ral logwood liquor at 4° 
Tw , 2 lb yeflow prussiate 1 qt thick 
gumtrugacaothwater lib flour Boil, 
and add 2 qt black hquor at 80° Tw 
When quite cold add 1 gill nitrate of 
iron at 80* Tw 

Slue — 5 lb tartaric acid 1 ctI 
water, 1 gal tin pulp 2 gal double 
muriate of tm at 120° Tw , 2 gal gum 
trsRcanth water 

fraifc — (1) For cyhader «ork — 

5 Ib tartaric acid, 1 gal water 1} lb 
starch 

(9) For block work —10 lb tartani. 
acid 7} lb Chma-clay 1} lb per 
chloride of tin 1 pint gum w ater, I gal 
water 

1 tUoK — (1) Block — 1 gal hme 
juice at o0®Tk 4 lb tartancdcid 4Ib 
mtrate of lead When dissolved, add 

6 lb China clay 3 lb gum senega! 

(2) Cyhoder — Thicken the former 

with 1} lb starch, instead of gum and 
China-^y 

After any of these discharges is 
pnnted on, the pieces, when diy are 
passed through the “decoJounng'at, 
which 13 made up of 1000 gal water 
andJOOOlb chlorideoflime,wellraked 
up and freed from lumps. A double 
setofwoou'eurorfersat top and' Bottom 
■spliced in the vit, and the liquid is 
kept coustantly stirred up so as to be 
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unifortn The pieces are host aUoned i 
to run through the liquor at the rate of I 
2S yd in d minute On leavin^ the i 
\at they are run hetrieen equeeang 
rollers into "ater and are then nnsed 
forlOmmutesmaolutionof tachromate 
of pot^h at 4'’Tn Wash in jure 
niater then in aster fiourei mth mu 
natio acid and lastly in pure n-ater 
after this dry Except where thedis 
cWge vras printed on the Turkei led 
is unaffected but there t u reino ed 
and either the ground is left white ce- 
a mineral coloui takes its place 

Isnioo EifecTs — U nder this strife 
will be included the so-cailed C1> na 
blues — de gna ui blue on a white 
ground the kii ds where reveries or 
teaisUare printed upon theclolh which 
u then dy ed in the at thus producing 
nhite 1 ehow and orang* da >soa oo a 
Uueground andlastly thestyleiiaaied 
Ui>s or lazuhte 
Direct fid joSlvtt — (1) Put iDtoa 
colour pin 8 lb 2 os u^igo finely 
ground m water 4 lb fi ot indigo in 
28 pints liquid Heat and add 6 lb 
9 oz ground gum Distolre and add 
11 lb aatuiUM hydnisulphita 1S| or 
milk of lime conuming 7 oz lime per 
lipnl HeattolaS F (70 C) for 
2D uunutea cool dam to 104^ k 
(40 C ) and add 3 lb t oz i^tiirated 
hydrjsulphite and \si oz uulk of 
lime The yield u 30 H> 12 oz of 
colour 

(2) Mu 22 lb bleu jiHn/x^ (expiatoed 
below) 13 1b 2 oz gum water lo lb 

5 oz saturated hydrosulphite and 32J 
oz milk of lime 

These colours must always be used 
warm never under 80’F (30'’G) nor 
O'er 9o'^ b (35® C ) Nor must they 
beusedtoosoonafter they are prepared 
Tho«e colours give Ihe ben results 
which show a greenish hue hD the next 

fThen the colours are printed the 
pieces are spread out ovemight manauy 
place or li necessary they may nmne 
diately after printing be passed through 
a weak lukewarm chrome beck In 
either cise they must be ceij well 
rinsed, ' ashed and soaped fw 30 to 


45 minutes at 122 to llO" F (50° to 
fi0° C ) If the w lutes are not good 
thnore taken through weak cblondc 
of hme If this lime is printed along 
' ith other coloure the pieces may 
Undergo the treatment necessary for 
such colours without any attention 
beic^ paid to the blues Passing 
through soda sulphuric sours chrome 
laths (warm or cold) alkaline chrome 
and hole fathg silicate of so<la, phos 
tee of lime or soda con -dung etc 
no effect on I liese blues 
TheUeit jo neis prepared as follow a 
4 )b 6 oz good Bengal mdigo are 
ground up m the ordinary manner 
♦mployldg water enough to make tho 

e hteuptoSSpmU Thisuplacedin i 
Jer tnade up with water to 105 to 
UO pint- along with UJ lb caustto 
aoda lyeat b2*T» and dOf lb. hydro 
aulphiteof soda It is heated to about 
l5b't (70°C ) for lo to 20 minutej 
Then 131 d oz hydrochloric acid arc 
poured tothroughaloagneckedfunn I 
teaching to the bottom of the aessel 
Thu operation should be performed 
Under a chimney sa much sulphurous 
^ u given off U the liquid has a 
Uiotlyacidrfeaction the decomposition 
u complete and the whole is poured 
Into a Cash capable of holding 280 pints 
w hich la filledup w ithw ater Thene^ 
morning >hfe h yuid standing over the 
aed ment is run off through holes m the 
sides of the cask tUl thebottomiaonly 
covered to the depth of 9 to 10 m The 
vat la then filled anew with water to 
which 4 per cent by measure of s..tura 
ted hydrtr'ulphite u ^ain added The 
next day the water is agam drawn off 
and tbeeediment u thrown upoQo tutor 
and washed tThen completely drained 
7 lb of a dense paste are obtamed for 
every 2 Ib indigo onginallyemployed 
To preserve this paste it is suspended 
m gum water The yield as above is 
mixed with 41 Ib thick gum water, 
containing in each IJ pmt 3 lb 1 oz 
gum This mixture stheJ/eu /omrruf 
Gum Senegal shoull be use J Sa starch, 
calcmed sVirch aid tragacaath ha\e 
gveo lad results 

Lapa resist ■’'hite (for block a id 
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machine) —5J pinta ^^ater, 6 Jb 9 os nster k adder) The mixture is then 
lime juice at5^|°Tw ,lllb pipecUy aUo«ed to become quite cold and 2 
Mis also separately 5J pints water, gal coldwaterareadded, inwhicli^ lb 
4 lb 6 oz lime juice at Tw , sugar has been prcMously dissohed 

31b 13 oz corrosiieaublimate, 11 lb To thia solution are added 2| pints 
calcined starch, 12f oz lard, 6| oz muriatic acid at 32° Tw , or 1 pint 
turpentme, 3J lb muriate of nnc at ordinary oil of ritnol, presiously 
98 °Th' Mis and boil diluted with 1 pintwatcr and allowed 

Lapis resist red — 7 pints red bquor to stand till cold, or 3 qt acetic 
6’ oz verdigris, 9 1b 13 oz pipeclay acid at 80° Tw The jadigo blue 
45 oz lard, 45 turpentine Dis | may also be precipitated by a mixture 
solve also separately 122oz arsenioiis | of double muriate of tin at 120°T<v 
acid, 55 pints acetate of alumina Mix with any of the acids above mentioned 
also apart of alumina taking 5 pint of the tm solution to half 

351b gum Senegal, 175 02 munateof the quantities of acid given above But 
zmc at 98° Tw 8J fl oz extract of of ^1 these precipitants, acetic acid 
logwood at 6J°Tw Mix these three alone is preferable The indigotine pre 
parts with the aid of heat grinding Cipitate u filtered through a deep 
them very weh, and strawiing before conical filter leaving exposed to the air 
use as small a surface as possible The 

Thecyhnders for printing should be pulp obUioed froa the shore quan 
engraved very deeply The pieces are | titles, when filtered should measure 
nest for 48 hours sea terapemture about 1 gsi To aisle a blue colour 
of 96^P (35® C ) with the wet bulb . for printing, Uie 4 gsl of the above 
thermometer at 89* F <32*C ) Piy precipitated ludigo and 14 lb gum 
for 12 hours thoroughly at 86°r senegalmpoivder itirrmgtilldisBolved 
(80* C) If left damp, the pieces will / The colour when strained is ready for 
aotresut t^vst Dye blue for 3 to C I pnnting bor a green colour, take45 
minutes m the cold vat Dram, wash gal indigotine precipitate, 18 lb povv 
for 5 hour in a current of water Dung dered gum Senegal stirring till dis 
m folds for5 hour in a bechal 140*F solved, 11 lb nitrate of lead, and 
(60*C), with 4 pails of dung, and 11 lb white sugar of lead, both in pow 
185 Ih chalk, for 6 pieces of about der The mixture is stirred till all is 
’iOyd ttasli anddungasecondtune dissolved and is then strained Com 
m the same matter, but withoutchalk , pound colours are nude by mixing the 
and vvash Dye for 2 hours at 144° to blue and green with each other, or with 
188°F (60°to70°C ), m tliefoUowmg ordinary mordants for dyeing With 
beck 8 lb garancine (for which will the blue and green above described, 
now be substituted a propraiionate and with the ordinary iron and alum 
quantity of alizarine), 6 Ib 9oz sapan mordants (as used la madder work) 
wood, 11 lb sumach, 17J lb Wk, 7 prmt cabro, and, after cooling, age 
prats glue m jelly (containing 175 oz the pieces for a night They are then 
dry glue) Wash till no mtaw colour fixed by passing into a solution of 
runsoff , chloreat J°Tw Wash, dry, aibcate of soda at 8° Tw towhichis 
block m yellow, if needed and^for added I oz powdered chalk ml gal 
24 hours at 86° F (30° C ) the wet Thia batb 13 m a cistern fitted with 
bulb thermometer standing at 80° F rollers at top and bottom, and heated 
(27° C ) to 90° P (32® C ) The pieces pass 

Lightfoot B process for comlaiuiig through this solution at the speed of 
indigo and madder effects — IJ lb dry 25 yd a minute They are then 
indigo, ground and prepared IJlb tm rmsed 10 a tank of cold water, fitted 
crystals, X gal caustic soda at 80° Tw , with a reel about 4 ft above the 
put intothecolourpvn, and rwsed toa surface By this process the indigo- 
boil in 5 hour, when 1 gal bodmg tine attached to the fibre is rendered 
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If yellow or orange la to be obtained i The red liquor consists of 2 Ib 3 oz 
la addition the yellow or the orange I alum the same \eiglit acetate of lead 
reserve IS blocked in beside themunate 1 3J pmts » ater 

of manganese and the white ztserre Pnat on the white and red dis 
\ itriol sours must be used here and I diarges with the perrotme or with a 
the yellow is then deieloped by a * t» o colotir cylinder machine Do not 
passage through bichromate of potash I dry too strongly Age in hot but not 
at I00°F (33°C) contajniag 2 o* ‘moist air which is an essential con 
per gal NVasb in water and pass dition The nest morning dung as 
through muriate sours at T with follows Into a beck witb rollers 
the addit on of 1 oz oxalic acid per gal put 6 lb 9 oz neutral arsemate of 
If a blue and green design la in potash 27 lb 7 oz chalk and 1750 
tended the yellow di^cluirge girtan pints water Pass tie piece* slowly 
or one of a similar character la pnnted through at a simmer so a* to keep the 
on and the goods are dipped m the chalk in suspensron After leanng 
vat to a full blue waited aired this beck the pieces are strongly com 
washed again taken through vitnol preasel between two rollers covered 
sours at 2*Tw washed a^n and with cloth After the first 5 pieces 
passed through the bichromate beck have passed feed the beck with If oz 
but without any treatment in oxalic araemate of potaah and a little chalk 
munatio soure The green la formetl per piece After thus cleansing the 
by the comlaaatjOD d the yellow and pieces dye up in sluar ne and take 
Cm blue through boding water 

To produce two shades of the blue Green and lellon os a Deep blue 
with a g«eu the cloth is valtcd to a Ground —Bod the pieces with 2 lb 
paleblue a white resene for ligl t d uz soda ash per 100 yd washwell 

shades and an orange resene are and take through a weak soda beck 

pnntelin The usual operat ons are containing per 100 yd 8f oz eodi 

then gone through but after the hi ash at 100° F (38* C ) Dry cal 

chromate process the pieces ore taken ender and dye a blue in the cold vat 
tlirouaU nitric acid which must be Take througi sulphuric acil at 1 4® 
very ilute othen ise the indigo may Tw sUrch slightij dry and calender 
be deitroyed The reault is a dark cold Print the following colours on 
blue ground witl a design in ^le blue tbe blue ground — 
where the wh te resists We Wn aj (J) Green Disohsjge — 26f lb pipe 
plied and m greeu where tbe orange clay 6 lb 9 oz gum arabic the same 
has been printed ireight of Wue-stone and of vertUgra 

Discharges on lot Blurs — Give a 13 lb 2 OZ nitrate of lead and 6 lb 
med um blue in tlievat Steeppieies 9 oz sugar of lead The vertlign* is 
in bichromate of potash (4# oz m 1 j dissolved m acetic acid and the gum 
pint water) and dry on rollers avoid in water the two solutions are stirred 
ing sun light Prmt on the following together and the pipe clay previously 
discharges — softened in water is added The 

White — 7 pints water 21b 7J oz other ingredients are powdered and 
white starch Bod and add while stured m by degree* N\ ater is ad led 
still warm 2 lb 3 oz tartanc acid enough to make the misture fit for 
and then 21J oz osahcacil dissolved [smtiiig when it is boiled the water 
in 1| pint water list by ev^joratioo is replaced and the 

Red — 14 qt red liquor 17§ lb colour is then ready 
white starch Bod let ou* half gro v (2) Yellow Discharge — 191blloz 
cold and add to it 7 lb lO oz ozabc pipe clay SJ lb verdigns 2 lb 7J oz 
acid Then add the other half ot the Wne stone 3| lb nitrate of copper 
hot mixture to complete tbe solution I the some weight of gum arable 15J 
oftheaeal I pints water fij ib nitrate of leail the 
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rAnie tteisht of sugar of l«ul, and 4Ib the amline blucV. n more ami nioit 


6 oz uitno acid at 14J'’ Jlake 

up the colour « ithoul the mtrK acid 
stir all well together and sbr m the 
mtne acid just before using I 

Print on first the green and then 
the yellow Age in the cold till the 
dischar^ becomes iisiUe on the hack 
of the pieces Take them through a 
weak rat to wet them and then dye 
up to shade in a tresh \at Sour 
without drying, w ash off the colours 1 
nnse, take through weak lime water 
to retaoie the acid and then through 
a beck of chromate of pot^, contain 
ing lb chromate per 87 qt water 
The pieces are causod to muie \ety 
slowly, so that the dyeing process may 
go oa sausfactord} Ihnse, dry, 
stiffen and calender 
llarDm Cototus —Thu style on 
the Continent u generally character 
u^as ' dyemg mordants or* dyeing 
upon mot^nU, a preferable name 
since the es^ence of the style la that 
merely mordants, dui> thickened are 
prmtM upon the pieces The cloth la 
then worked m a d>e beck (formerly 
with madder now with coal Ur alizar 
me and anthrapurpunne), ae il the 
obiect were to pwoduce n umtorm 
colour As, however the mordanu 
have been applied to certain parts of 
the surface only the colour attaches 
Itself to chene alaue pnxluciag the 
design The coloun thu> obtaued ' 
are then cleared or ivjgbteied, and 
the white ground is from all 

traces of colour 

The subjoined are sotne of the more 
important of the mordants (called by 
the misleading name of ‘coltaiis ) 
pnnted on for the productum <rf 
special effecto in the ma^er style — 

£!acL (for machine newk) — i ^ 
black hquor at 3l° Tw 4 gal crude 
acetic acid, 4 gal water, 24 Ib flour 
Grind the fiour to a smooth paste mth 
a tittle of the mised liquid, stir in the 
rest, boil, and stir m 1 pint of galhpoh 
^0 clots must be allowed to remain 

It must be noted tbatblMksweleu 
frequently produced ly the madder 
style than was formerly the case aa 


taking their place 

Broirn '•tind/ird — 50 pal water, 
200 lb catechu BoJ 6 hours, and 
add 4^ pal acetic acid AlakeuptoSO 
gal with “*ter Let8tand/or2(Uys, 
decant the ''lear, heat to 130’’ F '54'’ 
C ), sod add &6 lb sal ammoniac, 
dissolve, and let settle for 43 houra, 
decant the clear, and thicken with 
4 lb gum Senegal per gal 

For nmchine w ork — S gal brow n 
standard, as aboie 1 gal acetate of 
copper, as below, J gal acetic acid, 

) ^ gum Senegal water (4 lb a 
gal ) , , , 

To nuke the acetate of copper take 
4 lb blue stone, 4 lb sugar of lead. 1 
go) hok water Dissolve , let settle, 
and set the clear at 18® Tw with 
water 

A/add er Froten to mist heavy covers 
of Purple —I lb catechu, I lb eel- 
ammoniac, 1 qt lima juice at 8®Tw , 
2V 02 nitrate of copper at 80®Tw , 
If 02 acetate of cupper, Z Ib gum 
senega! 

CMocciaU —3 gsJ iron hquor at 
24®Tw , 8 gal red liquor at 18®Tw , 
14 lb flour 1 pmt logwood liquor 
Vrah —4 gal brown standard, 1 gal 
protomunate of iron (ferrous chloride) 
et 9’ Tv , 3 gal acetate of copper, 1 
gal gum eubatitute water, containmg 
4 lb 

Purplt — Add to the iron liquor, m 
pmportiocs varying according to the 
shade, 40 lb light British gum, IBgal 
water, 2 gal purple fixmg hquor 
Boil well together , draw off, and 
allow the whole to stand for 3 to 4 
days Of this 8 to 30 gal may be 
added to 1 gal black liquor 
I /Viddifi^ Afiyfe — ^tfake upa thick 
I ener as follows 1 3 i gal water, 2 gal 
, purple fivny hquor, 2 qt logwood 
I liquor at 8°Tw , 18 lb flour Boil, 
I and add 2J gal of fanna gum water, 
I made by boiling 6 lb dark calcined 
fanna m 1 gal water 
I PurpCt FixiTig Liquor — (1) Tf gal 

1 water. IJ gal acetic acid, 9 lb sal 
] ammoniac, 9 JK areenious and Boil 
' tOl all the arsenic la dissolved , let 



Byes and Dyeikq 


stand to settle, and decant off the 
clear for use 

(2) 2 gal ^ater iS lb soda crya 
tale, 22J lb nhite arsenic B<h 1 till 
dissolved and add 50 gal raw acetic 
acid nlueh should first be heated to 
120° F (49° C) Let settle for some 
days , decant off the clear, and add 3 qt 
inunatic acid at 32° Tw 
Purple Assistant Ltquor — 100 lb 
potato starch, 37} gal water 123 gal 
nitric acid, at SO^Tw , 4 os b&ck 
oxide manganese IVhen the reaction 
is over, and the nitnc acid is de 
stroyed, add 50 gal pyroligneous acid 
Ptd dark (for rcaclime work) — 6 
gal red liquor at 18°T» , 12lb flour 
Standard Red Ja^uot —201b alum 
12i lb sugar of law! 5 gsl boiling 
nater Stir till dissolved , let settle, 
and drsTT off the clear 

Dark Red, for resisting a cbocolat* 
cover ~12 gal resist red )j juor (see 
below ) at 18° Tw 24 lb &our Boil 
ncQ, end when almost cold add 12Ib 
tin crystals 

The resist red liquor consists of 90 
gal acetate of lime at 2i°‘Tw , 272 lb 
sulphate of alumina, 34 lb ground 

Jlccl, for resiatmg purple covers — 

S gal resist red liquor at 14°'rw , 12 
lb dour boil , WMD nearly cold, add 
2} lb tm crystals 
VThile figures are obtained by print 
mg on some roisture liie the following 
Igal lime juice, at 8° 20° or30°Tw 
lib starch Boil,and8tirfil]di88obed 
WTiere this so called ' * acid is pnnted 
in, covers and padded grounds sabse i 
quently printed take no efiect and the I 
figure retnama white Upon such i 
whites steam colours may be after I 
wards blocked id and thus » great 
variety of effect is obtained I 

MA^!Ga^Ess Bbonze bivtx — A I 
brown ground is j»oduced over the 
entire surface by p^ding m solutions 
of a salt of manganese drying, padding 
in soda lye, first at 24'’T« then at 
12° Tw , nnslng m water talmg 
through bleaching lime at 2'‘Tw , 
washing agim in water and drying | 
By these processes, luaugaivese puns 
2 
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ide IS uniformly deposited over the 
fibre \anous colours are then printed 
upon tbi'g ground, so made up as to 
discharge it, and become fixed in its 
place, the result being designs in 
nhite, black, red, green, blue, yellow, 
etc , on a brown ground After print 
mg, the pieces are hung up for a few 
hours rinsed m a flow of water, in 
chalk water, then m pure water, and, 
m case of chrome yellow greens m a 
solution of bichromate of potash at 
about 40°T« Lastly, the goods are 
washed and dried As specimens of 
the discharge colours printed on, the 
following are given — 

Ptnl —I g»l Brazil wood liquor at 
12° Tw , 2 oz blue stone, 2 oz sal 
ammooiac, 2 lb starch Bod, and 
add 8 fi oz ozymunate of tin at 
120° Tw Mjs 2 qt of the above 
colour with 1 qt double muriate of 
tin aH20°Tw 

ir^ite —2 gal water, 8 lb light 
British gum. Boil and a<ld 8 lb tar 
Unc acid, 1 gal double muriate of 
Uo at l20°Tw 

Padpipo Sttle —This is a modifi 
cation of the madder style The pieces 
are padded over w ith red and bUck 
Uquor, dned in the so called pad ling 
flue , the pattern u printed on in 
hme juice and bisulpbkte of potash, 
thickened generally with starch thus 
removing the mordant from certain 
parte After ageing, dunging and 
dyeing, the design appears in white on 
a claret, scarlet or purple ground It 
IS of course easy to convert the white 
design into a yellow , or to block in 
steam or pigment colours 

Pkkbut Sttll — The colours em 
ployed m this style are msoluble pig 
ments, which are fixed upon the fibre 
by vanous mediums, and offer the 
advantages of solidity and perzoaaence, 
combmed with a hghtness and bnl 
liance equalling in many cases, those 
of colours formed m the fibre The 
jagmenta chiefly employed are ultra 
marine of various shades from green 
i^ blue to a full blue violet blue and 
even a reddish violet , vermilion 
Eeveial ochres, zme white certaiu 
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water This should yield 6 gal clear 
chlorate of aramonia solution For 
the sulphide of copper, take 2 lb 2 oz 
flowers of sulphur, llj lb caustic soda 
lye (70° Tw ) Stir well till dissotred, 
without heat , add it to 10 lb Uue 
stone, dissohed m 20 gai botlmg 
water Wasb till neutri to test 
paper and filter till the hulk of the 
paste IS reduced to 1 gal 

Print the above black red, and 
orange colours, and hang in trOMii at 
70° F (21° C ) with about S'*!© 9°F 
difference between the wet and dry 
buifa thermometers Age till blaj,, 
and pass through ammonia gas Hang 
in a cool room for a few houis, and 
pnaa through the following solution at 
160° F (71° C ) 2 lb sulfJiate of 

soda, 1 oa nhosphste of soda 1 gul 
water ^asli, and give a second dung 
mg for 25 minutes at 130° F (54° C ) 
m 100 gal water, 2 lb siUi>l)ale of 
soda, 1 uz phosphate of a^a, and 
4 gt solid cow dung a*h and dye 
with 13 lb madder, ora proportionate 
quantity of alizarine, per piece ttasb, 
pass through chloride of iiffiejtl°Tn' , 
then steam, and wash I>ry, and 
Steam for ^ hour at 2 lb pre»sure 
Uet out, soap wash, and poea through 
weak sours (1 partoilofvitnoi at 170° 
Tw , to 1000 water) at 60° P (16°C) 
for 6 minutes Vr'ash, and pass 
through chloride of lime, as before 
IVash, dry and raise orange id the 
usual way, 6rat in the bichroiiiace 
alone, and then m bichromate and 
hnieat212°F (1Q0°C) Hashwell, 
and poKiS through chloride (d lime, as 
before ^ ash, and dry 

(6) DissoItb ’ to IJ 02 chlorate of 
soda in 17 fl oz vratcr and thicken 
as usual In another ve^el, tiuckeu 
17 fl oz water, and stir tn 2| oz 
muriate of anilme, with IJ gr chicle 
of ranadiuni Equal measuree of 
these two solutions are luued, and 
prmted at once Age at a low tem 
perature, sc. long as chlorine is gnen 
off, and raise the temperature till 
perfectly dry lA-tlj pass through 
a solution of bichromate of potaoh, 
w ash ami dry 


I (7) The cerium aniline black, of 
I Jereus, is obUmeii by misiug 75 gr 
I bisnlp^te of cerous o»ide with 2| oz 
i muriate of anlbne, thickened as usual 
I The shade, after printing, appears a 
I light green, but after ageing for 24 
hoais at 77° F (25° C >— bS° F (20° 
C ) bjr the wet bulb thermometer — it 
1 toms to » dark green, and, after so ip 
I 11^ and taking through an alkalme 
I beck, it comes up a fine black 

PtATF Stile —Thu la a modifica 
1 tion of the madder style For a 
I “ plate purple, apurpleis printed on, 
I and an “acid as described, and the 
I -whole IS corered over with a lighter 
. purple The pieces are then aged in 
the normal manner , fly dunged at 
170° F (77° C ) and dunged a second 
tune at 165° F (74° C > They are 
! next washed and dyed, ra>mg the 
I temperature in 2 hours to 175° F 
t (70® C ), which heat is kept up for j 
hour Wash, and soap, taking 1 lb 
soap for 3 pieces of 30 yd each boilmg 
I for 30 DUDutes Wash and take fur 
I 5 minutes through a beck of 500 gal 
I water, <ntb }gaT solution of chloride 
1 of hse at 8° Tw Rmse , boil for 
I } hour with 1 lb soap per 6 pieces 
' wa^h , cUore again for 6 minutes 
I wring in 1 gal bleaching liquor at S° 
I Tw , in only 200 gal water along 
I with 2 lb sodaash at 160° F (71° C ) 

[ Reserve Style —This is another 
I modification of madder work Acid 
I reaerves, consisting of hme juice and 
I caustic aoda are pnnted on the pieces 
next, ttie ordinary "colours for mad 
der teds, purples, chocolates, etc , are 
pointed , and the goods, after the usual 
opnwtions of ageing and dunging, are 
dyed In the white portions reserved, 
steamarpngmentcoloursmaybeWocted 

SnatT Colour Style, or Appuca 
TYOY Colours — The colours employed 
m this style contain so large a propor 
' twn of acid mordants, chiefly the 
chlmdes of tin (or, as they are technic- 
ally called, " spuiU ), tliat steaming 
would beunpractioaUe After printing, 
the goods are carefully dried, aged for 
a few hours, rinsed, w a^hed w ith cold 
c2 
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water and are then ready for dicing I Sudi of the coal tar colour? as Can 
off The colours are bn^ht but aa a I bear the presence of acids e g acid 
rule not enduring and the doth is I rubiue taaj if desired he apphed in 
often >■> eakened by the act on of the J gjant atjles 

stron'’ mordants The colours bear a I bTEsK CotoCRS — Tin. style in 
cons derable re-eiublaiice to (hose em i cludea the processes by which the am 
ployed m the steam style The follow | line colours in the majority of cases are 
mg ars eza!sp)ss — j BxeO apoa /MttoD good'' and m addi 

Bloel Bl e — 1 gal w aler 1 lb ydlo > ' tion the topical application of the 
nrussiate 6 oz alum 20 oz starch I artificial alizarme colours aUoprinticg 


Boil and after Utting cool down to 
110° h (43 C) addlSoz nitratt of 
iron at 80 Tv andlSoz oxymonate 
of tin at 120 Tw 

Bro en —1 g*l berry lK|<ior at SO" 
Tw > lb li^ht British gum Boil 
and add 1 lb tin crystals and 2 <jt 
each of the pinV and purple colours 
given belo \ 

CAocafale —3 <it sapan li<juor at S" 
Tw 2 qt logwood 1 quor at 10^ Tw 

1 qt bark lliuor at 12* TV 3 lb 
sUnh BoU when cooled down to 
110° b {•13® C) add turtbtr I pint 
Qsymunate of tm at 100° Tw } put 
lutrate of copjier at 80° Tw and 1 
pmt olive oil 

ffrtm —Mix the blue and yellow 
colour! here gi ea according to shade 
Pini —(1) 1 gal Mpan liquor at 
14° Tw jib aal-amfliouac Igal gutn 
water at t> lb per gal 1 pint oiy 
muriate of tin at 120 Tw 
(2) Special for blocking m madder 
work — 4) gal aapanliquoi atl0°Tw 
9 Ib pink gait (i e double chloride of 
tinandammomum) 3 lb gal-ammoniac 

2 lb blue stone oj oz oxahc acid I 
pint water 4^ gal gum Senegal water 
(6 lb per gal ) IJ qt ajyinanate td 
tm at 120° Tw 

Purple — 1 gal logwood Irqww at 8° 
Tw 1 gal water IQoz copperas 21b 
starch BoU and add 1 pint proU> 
chloride of iron at 8o°IV 1 juntoxy 
muriate of tin at 120° T v 
Bed , — 3 gal sapan bquor at 4°T» 

1 lb sal-ammoniac 1 lb verdigns 4) 
lb starch BoU and add when cold 
5 lb pink gait 1 Ib oxalic acid 

1 cUoK — 1 gal berry 1 quw at 10° 
Ti 8 oz aliuB 1 lb starch Bo I 
and add 1 pint double murulo of to 
at 120° Tw 


uponnooileo worsted and sUk tissues 
as well as upon wiitikI fabncs such as 
detunes coburgs etc The aim of 
steaming IS to get a moist heat both the 
(eoipcniture and the degree of moist 
ure being carefully regulated accordmg 
to the ew« of the civds the nature of 
the colours etc In some cases the 
pieces after printing are exposed to the 
air at common temperstures for 12 to 
21 hours before steaming whUst m 
others they are steamed unmediate^ 
Sometiioes the goods ere steamed lor 
a tune takes out to air and steamed 
whilst oa other occeaioas the 
steaming IS conducted for the necoasaiy 
tune without mterrupt on The tern 
pemure the pressure and the degree 
of moisture vary greatly eomeprmtere 
using very dry and otherevery moist 

^forethecoloursere pncted on the 
calicoes are generally spared by 
the folio vw^ prtcesa The pieces are 
padded Ui a solution of stannate of soda 
commonly kno vn a:> alkaline preper 
mg gaits at 10° Tw in a machine 
fitted with wooden rollers The pad 
ding u generally done twice and in 
the meantuae the pieces are alio red 
to lemam wet for about 1 hour next 
they pans through sours (i e dUute 
aulphunc acid at IJ to 3° Tw ) then 
Into pure water and are washed so 
that no free sulphuric acid may remain 
Upon them but the washing must not 
be eo severe as to remove the oxide of 
tm which has been deposited upon tbe 
fibre The pieces are then drained m 
the centrifugal machine carefully dried 
at a gentle steam heat and are ready 
for I rmtmg For heavy shades the 
strength of tbe solut on of stannate 
may be raised to 24° Tw the p eccs 
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re left to lie ^et for 2 houra, and are 
aen taken through sours at 6“ Tv, , 
ashed and drained m the centrifugal 
ill these operations are repeated once 
Qore in the same order, and the goods 
re then dried Care must of course 
le taken to keep the soura up to the 
same point of acidity W ithout atten 
ion to this point, they become rapidly 
ft eakened and the fisation of the tin 
being thus rendered irregular the 
colour subsequently produced will he 
uneven Preparation with stannate of 
soda IS useful for calico, and is m general 
absolutely necessary for worsted stuBa, 
and cured goods 

The following are esampleaof steam 
colours — 

^TTiJw— 15 1b gum substitute, J 
pint neutral olive ou 3 gal bark liquor 
at 12°T«' pints eapaa liquor at 8® 
Tw , 3 qt red liquor at 16® Tw Half 
boil and add 6 or tin crystals pre 
Tiously dissolved in 2 pints of the red 
bquor Mis, and a<id pint oxy 
munate of tin at 120® Tw Mis well, 
and strain as fine as possible 

Bfacls — ^1) Machine v ork —1 gal 
\ogaoodliquorat8®Tw IJlb starch 
boil and add whilst still hot 6 oz 
copperas, stir thorouglily sad when 
the mixture has grown almost cold, add 
2 oz gallipoli oil and 10 oz nitrate of 
iron, well neutralised 

(2) 1 gal logwood liquor 12® Tw , 

1 qt gall iiquor9®Tvs lot morcbnt, 

2 lb flour 6 oz starch For the tnor 
dant, mis 1 qt acetic acid, qt 
acetate of copper, IJ qt Wack liquor 
24° Tw , 1 qt red liquor 20° Tw 

(3) For calico — Dissolve in water 
5 lb 7 oz sohd French extract of log 
wood, and allow the liquor to settle 
Dissolve separately in water 17J oz 
gum tragacanth Mis the two soln 
tions, and bod Eoil out 2 lb 3 oz 
gall nuts in water, and add the decoc 
tion to the above, makmg up to 17J 
pints Let cool and stir in 2 lb 3 oz 
nitrate of iron at 30J° Tw and the 
same weight of black liquor at 26}® 
Tw Print, and hang up for two days, 
or preferably for a few hours stwun 
well, and wash 


(4) Forprintingcotton yarns — Dis 
solve in water 5 lb 7 oz solid French 
extract of logwood, and 17J oz gum 
tr^scanth Make up the muLcd sola 
tion to 21 pints, m which dissolve 
4J oz extract of bark Let cool and 
stir into the mixture 2 lb 3 oz black 
]iquorat30|®Tw ,andl7oz nitrateof 
irtm at 93®Tw Pnnt, hang up for 2 
days, steam, and wash If a blue 
time is required the nitrate of iron is 
left out 

Blveg — (Ij Dark for cylinder w ork 
— 7 gal water, II fb starch, 2} Ib sal 
ammonuic, b^, and aild, while hot 
12 Ih. yellow pmssiate, ground 6 lb 
redprua8iate,6lb tartaricacid IMien 
nearly cold, add 1 lb sulphuric acid at 
full strength, 2 Ib oxalic acid (pre 
viously dissolved in 2 lb hot water), 6 
ral tu pulp Tin pulp IS prepared ss 
follows The strongest double mun 
ate of tm a saturated solution of the 
protocblonde of tin (stannous chloride) 
IS DMied up with as much solution m 
yellow prussute ss w ill throw down all 
the tin as a ferrocyamde IVaBh in 
water by decantation, and dram on a 
filter till it becomes a stiff paste 

(2) Aniline —3S fl oz red liquor at 
20}®Tw 36 fl oz bisulphite of soda 
at 39J° Tw , 3} pints strong gum 
water 3} oz aniline blue (Schlum 
herger, Brussels) The colour, when 
ready, is printed at once The calico 
may either be printed without any 
preparotion or it may be padded in a 
Boop lye oontaining 1 oz curd soap 
per pint, and dried After pnnting 
steam for IJ hour 14 ash, take 
through lukewarm soap Ije, and sour 
in weak munatic acid llaeh, and 
dry 

(3) Prussian blue for shawls, etc — 
Boil up 10 oz starch to a umform paste 
with 7 pints water stir into it 2| lb 
yellow prussiate 1 } lb red prussiate, 
7 lb tm pulp 4 lb tartano acid, | lb 
oxabo acid, 5} pints water, and 1 oz 
snlphtmc acid 

Brmnt —(1) Catechu —Boil 4 Ib 
c^Mhumwater, let settle, and strain 
oft the clear The liquor thus obtained 
IS mixed with 1 lb red liquor at 8J° 
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Greens — (I) 7 pints l>erry hqnor at I 
Ttt If pint red liquor at 
Tw 7 pints bine mistnre tnieii 
cold, add 8| oz solution of cblondeof ] 
tin at Tn- , 20 oz ichite stareb | 
Steam ttnee for 20 minutes each time , | 
wash, dry, and finish with 360 pmts . 
cold water, 88 lb white starch and 
4 Ib d oz stcanne To make the 
blue mixture dissohe 22 lb yellow 
prussiate lb turtanc atad and 
SJ lb oxabc acid in 871 pints boiling 

niter 

(2) Cawuleine — 17 J qt gum water 
7 at cftruleine, ]} pint bisuliJutc of 
soda To be added on using ptnts 
acetate of chrome at 26J° Tw 

(3) Bark — 2J lb starch, IJ gal 
hark liouor at 1 b® T« BoU and add 
9 oz alum IJ oz osalie acid 8 oz 
tin ciysUU Mlien half cold add 
I lb 14 oz tartaric acid 1 lb 6 o* 
yellow pruSBwte 1} pint tm pulp 
1 pint olive Oil After sleaminc i^s 
tlirough chrome liquor at IJ** Tw 

ash in clear water and drj 

(4) Aloes — Chrjsauitnide (the pro 
duct of chrysammic acid on treatment 
with ammonia), thickened according to 
alitde with gum water After steam 
ing, this colour comes up a nch moss 
green, which u not afiected by boihns 
water, nor \ij the madder baths and 
is capable consequently of a variety of 
useful applications Thus an aloes 
green ground may be obtained iron 
and alum m^ants may be jwmted on, 
and the piece may be djed wjth 
alizarine giving red, purple chocolate, 
and bhek figures on a green ground 

(5) For block grounds gal bark 
liquor at 10° T» boiled up with 6 lb 
starch Add 2J lb alum 3 lb tar 
tanc acid 6 lb yellow prussiate of 
potash 12 oz osabc acid and J gal 
tin pulp After printing take through 
a weak bath of bichromate of potash 
to raise the colour 

(6) For block work — 14 lb yellow 
prussiate dissolved in 3 gal aery hot 
water Mls meantime in anotlner 
vessel 1 gal water 4 gal double 
murMte of tin at 120"’ T\\ and 5 ^ 
gum ■‘enetril water it b tt> |er pi 


Now mix these two 1 quids by [lounug 
them repeatedly fcacknards and for 
ward*, a^stirring thoroughly UTieo 
perfectly mixed, add 6 gal berry 
liquor at 10° Tw , 5 lb tartanc acid 
IJ lb oxalic acid, previously dissolved 
in gal water, qt acetic acid 
TS Pmt extract of mdigo 

Grvyf — (1) Ariihre for Caheo — 
Dissldve 21i oz chlorate of potash in 
6 pints Ix&ng water When cold 
add ll| pmts gum water lOJ oz sal 
ammoniac, 3f lb chromo tartrate of 
potash at 49° Tw , 6’ oz aniline and 
2 lb 8J oz. tartaric acid Print on 
age for -18 hours at 69° F <32° C j 
and wash for 1 hour Lighter shades 
aie produced by increasing the ^m 
This grey gives a fine ground, and can 
be sul nutted to all the operations 
' neceosarr for alizarme redo except 
pa*siiig through a ailt of tin To 
prepare the chromo tartrate of pota«h 
33; oz bichrome are dissolveii in 6^ 
pints boiling water ^\■hen it has 
cooled down to 110° F (43° C ), add 
Riadually 3 lb 2J oz Urtanc acid in 
hue powder, avoiding a rise of the 
temperature 

<2) Uramom Madder — Add to 
getber 70 fl oz extract of madder in 
paste, 70 Q oz acetic acid at 9i°Tw 
and 136 9 oz acetate of uramum at 
U°Tw 

iaiender —4 gal lavender hquid, 4 
gat blue standard, 24 to 45 gal gum 
water The lavender liquid is prepared 
by ouxuig 2 gal red hquor at 23° Tw 
with 6 lb ground logwood Steep for 
48 houre, and strain off the clear A 
stronger quality is made from 10 lb 
logn^ with the game quantity of red 
hquor For blue Standard take 1 gal 
water J lb osahe acid 4J oz yellow 
pnwsBte 23 oz gum substitute 

it/eic — 6 gal pink standard, 2 gal 
purple standaiti 20 lb gum substitute 
For pmk standard, mix 4 gal cochineal 
liquorat6°Tw 21b alum 21b cream 
of t^dar } lb ovahe acid For purple 
standard 2 gal logwood hquor at 12° 
Tw 12 or alum, 8 oz red prussiate 
and 4 oz oxaCic acid 

Oranye — AUs 9 lb 13 oz saturnred 
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(Baden Anilme and Soda Co ) 7 fl os 
glycerine-arsenic 14 fl os water lOJ 
pints blood-albumen tbicken og 
pints gum water The gum water u 
made by dissolving 21J 02 gum Senegal 
in IJ p nt water For the glycerine 
arsenic dissolve 2 Ih 8J o2 arsemous 
acid in 17 J pmts glycerine at 36° Tw 
and concentrate to 100° Tw Tbmake 
the blood-albumen thiekemng diasolve 
13 lb 2 oz. blood-albumen at a genUe 
heat m 16 pmts water ? fl os caustic 
ammonia at 10 per cent and fl os 
Oil of turpentine Print dry steam 
and wash 

Pints — (1) Sanaa wood— 1 gal 
sapan liquor at 8° iV I lb yank ^t 

1 lb sal-ammoniac 1 os oxidic and 
loz blue atone Igal tbiclt gum water 

(2) Standard (Coohiaeal) —4 gal 
cochineal liquor at 6° Tw 2 lb alum 

2 lb bitortrate of potash (cream of 
tartar) i lb ozalic acid 4 gal tluck 
gum Senegal water 

(8) Mused —5 g&h aapan liquor at 
8° Tw 1 gal cochineal liquor at 8° 
Tw }lb nitrataoi alurcica 31b alum 
3oz oialjcacid Sos chJorateof potash 
'When these ingredients ore lerfectly 
mised up add 12 g&l gum water 
(4) Cochineal — 1 gzl 
1 quor 6° Tw 20 oz starch Bod a 
little and add i oz oxalic acid I>b 
solve strain [irRit steamforjOmmutes 
at 3 lb pressure let he Iw anight and 
run througl very weak alum water 
Purpfei — (I) Alisanne — IJ lb 
alizarine paste 15 per cent 2} gal 
th ckenicg for purple ^ lb pyioh^te 
of iron 17° Tw f lb acetate of hme 
23J° Tw After printing the pecs 
ore steamed for 1 to 2 hours at a prea 
sure of I atmos and then aged for 24 
to 36 hours The steam should be veiy 
moist The p eces are gathered on 
rollers and nnsed for 1 to IJ hour 
through the following baths heated to 
122° to 140° F (50° to 60° C) 
250 gal water, 40 lb chalk 10 lb ar 
seniate of soda llash soaplorihonr 
ID a bath coota ning 2 lb soap to 10 
pieces of 50 yd each heated to 140° to 
160° F (60° to 71° C) 'Wash dry 
if needful giie another light soaping 


The best results are obtained by steam 
mg perfectly dry pieces w ith w et steam 
The thcLeningforpurples aboieznen 
tioued consists of 12 lb wheatstarch 
4J gal water 2J gal tragaoanth muci 
lage 3 qt acetic acid II 2°Tw,2ib 
olive oil 

It IS to be remarked tliat alimrme 
shades w hen obtained by dyemg upon 
mordants prei lously pnnted upon tbe 
fibre are more leautifiil more trans 
parent faster and more economical 
than when fixed by steaming Hence 
alizanneooloursoughtnot tobeapphed 
by steaming except when it is abeo 
lutelyue<«ssary i e when blues greens 
yellows Oranges cateciiu browns greys 
mauves etc have to be associated with 
ahzanne reds and purples 

<2)Lqt,wood —IJgal logwoodliquor 
at IJ g»l red liiuor at 20* 

Tw 1 oz carwnate of soda 6 oz 
crystal soda 5 oz red prues ate 9 lb 
oxalic amd 10 lb gum Senegal Bod 
cool and sinua 

lUdf or Jiotta -^l) Magenta — J oz 
mi^nia crystals 6J oz acetic acid 
3oz water Bissolieaiabod Mean 
time mis for thickenu g 17J fl oz red 
liquor at 21i° T« 1/4 fl oz water 
and 12 oz Jextrme Coi! coo] and 
mis with 4J oz tluck gum water 

(2) I to } oz magenta crystals 4 lb 
alcohol to os boilmg water Disemve 
andadd Joz oxal c acid Tluckeumg 
17J oz tWk gum Water 18 oz decoc 
tion of galls at llj’ Tw 9 oz acetic 
acid Mix and add to the red and 
stir m further 17J oz thin gumw-ater 

(3) 1| pint red liquor at 14° Tw , 
2| oz arsen te of so^ and ‘ oz ms 
genta SUnm for 1 hour soap and 
wash m y»ire water This process is 
apphcable also to other aniline colours 

(4) Anilraerose —35 oz water 6 oz 
Btar^ 35 fi oz red hquor Dissolve 
and Ehr m 7J oz roseine carmme 
(Baden Aniiioe Morks) 

(5) Sidfranine for calico — Mir | pint 
eaffnnice paste with 10 pints of the 
subjoiced thickening 1 gal acetate 
of dnmma (red hquor) standard 1 gal 
water and 2 lb starch Boil cool and 
odd 1 {Hut arsenic and glycerme stan 
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dard The acetate of alumina standard 
K made with 1^1 boiling water, and 

2b aiuci &ssi}2re, and add 3 lb. 
white acetate of lead Dissolre, let 
settle, and use thecJaar Thearsenic 
glycenne standard is composed of 1 gal 
white glycenne 4 lb araenious and, 
boil till dissolred and filter Print 
the colour on, and steam for J hour 

(6) Dissolre J os saffraniue in dj oz 
hot w ater JIake prepared tluckening 
2 lb 3 oz aceUte of alumina at 
21|°Tw , 17J oz araemte of soda at 
98®Tw ,llh lOoz aceticacid BIis, 
diasolre separately 2 lb 3 oz soda, 
and the same weight of wlute arsenic 
m 2| pints of w ater JIis all together, 
and 3 lb 4oz gum waterat 21b Soa 
per IJ pint. Take 5 lb 7J oz of the 
thickened, and 1 lb. oz scdutioo 
of eafhanme Steam tz lu the former 
process Tha colour j applicable for 
mixed goods 

(7) Eosine —Pnnt with a thickened 
solution of eosine steam and pass 
into a bath of acetate of lead 

(8) Animalise with albumen and 
dye m solution of eosine 

(2) Thicken asoluticncfeosiuemth 
white starch or gum tragacantb add I 
arsemte of alumioa (i e mixture of ^ 
srsemte of >oda and red liquor as giren ' 
under safiVanine) Print upon cloth 
prepared With tin , steam and wash 

(10) Mix a solution of eosioe with 
acetate of lead, acetate of tin, or red | 
bquor thickened Print upon cahco, ■ 
prepared with tin or oiled steam and i 
wash Upon oiled cahco the shades ' 
arelJu.»h 

(11) Prepare the cahco with solution 
of glue , print on a mixture of eosme 
with times its weight of tannin 
steam and wash 

(12) Gram Ponceau — Bod 17J oz 
cochineal in lOJ pmts water Bod 
out the residue again in water mix 
the decoctions, and e' aporate down to 
10} pints le' cool and settle In 
the clear bquid dissolie 6} oz osahc 
acid, 3} oz. white starch, and 4J oz 
white gJue Pnnt steam at 1‘>0'’P 
(SS'^C) andnnse 

(13) Gram Bed for hlixed bdk. and 


Cotton Ooo<ls — Bfix 1 oz extract of 
coi^imeal at 6 8° Tw (for heavy shades 
tbit ntaf be doubled), mtb the same 
quantity of berry hquor at the same 
strength Thicken with 17} oz. gum 
tiagacanth , bod, stir till cold , dis 
I solve m the liquid, 8* oz oxabc acid 
. and 3} oz tin crystals Blake up to 
I 17J pints I*Tmt, dry, bang up for 
24 hwrs, steam for 1 hour at 212° F 
GOO°C ), andnnse 

( 14 ) Alizarine Red for Grounds — 
1| lb alizarine paste, 15 per cent (if 

10 per cent 2 Ib ) , 1 qt acetic acid 
at 8 2°T« , 2 qt water, | lb ohve- 

011 J 16 acetate of lime at 14°Tir , 
1 lb wheat starch Bod the whole, 
stir well tdlcold, and add |lb acetate 
of alumina 

(15) Ditto for MiDe Fleurs — lb 
alizanne paste, 15 per cent 10 qt 
tbckening for reds, { lb mtmte of 
aluminaat 2I|°Tw , 1> lb acetate of 
alumina at 17° Tw , J lb acetate of 
lime at 23J° Tw 

(16) Ditto for very deep Reds — 
lb alizanne paste, li per cent 

10 qt thickening for reds < lb nitrate 
of alumina at 22|°Tir , lb acetate 
of alumina at 17°Tw , 1 lb acetate 
of lime at 23}* Tw 

(17) Red without Olive Oil — lb 
alizanne peate, 15 per cent 9| lb 
acetic acid at 11 2°Tw , i} lb &our 
t lb water Bod to a paste stir till 
cold and then add 6} oz acetate of 
lime at2iJ*Tw,2lb nitiateofalu 
mina at Zlf^Tw , S ib hyposulphite 
of hme at 12 6°Tw 

(18) Red and Pmk — 3‘ lb alizarine 
paste, 15 per cent 8 qt thickening 
for red 11b acetate of idumina, 17° 
Tw } lb acetate of hme, 23}° Tw 
Fot pmk add 2 to 3 tunes its weight 
of thicketuiig for red 

If a dark red design is to be covered 
ty a lighter red the dark red is first 
steaw^ for 1 hour After printing 
the aeeond colour, it is agam steamed 
for 1 hour and hung up for 21 hours 
The pieces are then taken through 
either of the two following baths 
(a) 250 gxt water, 60 lb chalk, 3 lb 
tmCrystaU (5) 250 gal water.401b 
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■Varns and Pieceo Boil 87 dr owhil angle Ijalh, whilst nowadays the 
in water and make up the decoctim ^ocess coiu>ists of one mordanting 
to 1| pint Boil 30 dr cochineal in ather at cold or hot, and to dye in a 
water, and make up the decoction to solotiozi of the dyeing matter The 
1 pint Tlncken the mixture with colour is fixed on the wool by mean« of 

1 lb starch Stir till cold, and add, different salts mth which it is impreg 

w hilst constantly stirring, 2s> dr nated before dyeing, and which render 
ground alum, 13J dr perchlonde of the colouring matter insoluble in water 
tin AVhen thoroughly mixed to when fixed on the fibre The two 
gether, pnnt, steam, and rinse following processes are in use in Aii 

Black — On SO lb Flocks, resisting la Chapelle — 
the fulling mili — 20Ifa logwood Tib (o) ^Iiddlc Blue on 100 lb Wool — 
yellow w ood 6 lb sumach, 2J lb Bod for 2 hours in water sulphate of 
tartar Boil the w ool m this berth for , soda 10 lb , tartar, 6 lb , tin crys 

2 hours, then replace the eraporated ! tals, S oz , sulphunc acid, 8 oz 
water, and w et the w ool, continually | Leave the wool during the night, then 
shaking It, with the solution of 2i lb r dye with logwood, -10 lb ,carbonateof 
sulphate of iron, H lb snip hate of soda 1 lb 

copper Bod for an hour For a | (6) ^ lolet Blue on 100 lb Wool — 

bluish black, wet the woolasabove BoU for 1§ hour with sulphate of soda, 
as soon as it u lukewarm, with 2 lb 8 lb tin crystals, 2 lb . tartar, 4 lb 
sal ammoniac and then nose and dry ( Then dye mth logwood, 30 lb , orchil, 
It well Foi a deep black, substitute 5 lb , sulphate of copper, i lb 
for sal ammoniac IJ lb bichroinate of j (o) Pen^ ' — 4 lb orchil 13® B 
potash dissohe it m bojing water, (tnnd B>. 12 oz Senegal 
and bod for i hour | (6) Mode —4 lb cachou extract 2® 

iJ/iir -^1) Wood onysroOO 3b ) — B, 2} 02 . fimrcomsca] cochineal, 
Bod i hour with 187 dr alum , 80 dr oz ludigo acetate , thicken with 8 lb 
argol, 50 dr extract of mdigo Tate of the thickening pven in grey (1) 
out, let half the contents of the pan 1 (") Mode — 2 ib cachou extract, 

run off, fill up with cold water, and 1 2® B , heat and pour over 12 oe gum 
dye at 122® P (60® C ) with 2 to 3 lb I Senegal, IJ 0 * alum, | oz tartanc 
logw ood I acid 

(2) On 15 lb Wool spun for Knit [ (?r«n— ^1) Sohd Green on 100 lb , 
ting —Slordaot by boiling 1 hour in a I Wool —D to la the following teth 
hath containmg 1 lb alum 1 lb alum, 15 lb eulpliunc acid, 5 lb , 
tartar, * lb indigo carmine, ij oz tin 1 sulpitate of mdigo, 6 lb , picroline, 
salt lake out the wool, and let half I2oz 

the bath flow away, replacing by cold (2) Fresh Greenon 100 lb Wool — 
water Dye at 112® F (50® C } with Dye hath sulphate of soda, 32^ lb. , 
2i lb logw ood sulphunc acid, 7J lb , carmine of m 

(3) Deep Blue on 50 lb Flocks of ‘ digo, 7J lb , picrohne, 1 lb 

It ool, resisting the fullmg mill — Give (3) 1 ert posse (fast green) on 25 lb 

a ground of blue nnse in hot water, Mool — Glauber salt, IJ lb , sulphate 
and mordant for an hour in a boiling of alumina 3 J lb , sulphate of indigo, 
bath containmg J lb bichromate of 1 Ib , orchil, 1 lb turmeric, 4 lb 
potaah, 6 lb alum J lb copper, 2} oz Bml m this Ixrth foi 1 J hour 
tin salt , then dye mtli the addition (4) Feuille morte (dead leaf) on 
of i lb sulphunc acid, rinse, and diT , 25 lb Wool — Sulphate of alumma 

(4) Logwood Blue — t\ool can be IS Ib , sulphate of soda, IJ lb , sul 
dyed with Ic^wood or false blue by I phate trf mdigo, 1 Ib , orchil 3 lb , or 
serervl processes which recommei^ ' otchil extract, 1 Ih , turmenc, 2 lb 
tliem'ehesby their cheapness and *5110 Boil m this brth for IJ hour 

llicity Old dyeis used to dye m a ' (5) Peuille sJd e (dried leaf), on 
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thjctenuig 41b , andadd, aftertAlj»g 
away from the fire — alum 1 lb , oxalic 
acid, 3J 02 , sulphate of won, ^ ta 
The cambresine decoction is obtuned 
by boiling 3 different times— fustic, 

2 parts , Persian hemes, 1 part, m 
water and mixing together the 8 decoc 
tions, nhichare then reduced tolO®B 
Dyeing Silk — In dyeing silk i 
goods with aniline they should be pre ' 
pared by being m ashed in a soap liqucv . 
which has had its alkalinity slighUy 
soured by the addition of a Uttie sul 
phunc acid (This is termed sweeten 
ing m the trade ) After dyeing, the 
goods are commonly nnsed in cold 
water shghtlj acidulated Thisacidu 
lation can be done with tartanc acetic, 
or Citric acids 

Blue— (1) Aniline Blu» djed with 
Soap —For 11 lb silk add to a water 
17} os sulphuric acid and 31 os solu 
tion of white soap Stir well up, and 
dyeatlSS^F (70®C)inth Ijos am 
line blue, which is added m 4 8ucce«si>e 
portions A\ ash, brighten with Titnol 
sours and nnse 

Grten — (1) On Old Fbsed Silks 
(2 lb ) —Boil out 2o dr sumach u> 
water strain the houid, aud steep the 
goods overnight m tM clear hot liquid 
Take out the nest taoramg, squeere 
and dye m a fresh cold beck of methyl 
green If a yellower shade is required, 
picric acid is added 

3fagcnta ~(1) On Old Mixed Silks 
(2 lb ) —Prepare and dye as m green 
(1) using cold solution of magenta 
Instead of green 

Jfaroon — (1) Ibke the silk throi^ 
acateehubeck weight for weight, if a 
good yield IS desired If asmsUeryield 
is wished, less catechu u taken Dye 
at a boil, lift, wring, and pass into » 
chrome l»ck at 6j° to Tw , and 
77° F (25° C) If the shade required 
IS very dark, the heat may be raased » 
httle more Bash well make up a 
beck of fustic, extract of incbgo and 
orchil , add a little alum to Aww on 
the fustic, and acidulate slightly with ' 
Bulphunc acid for llie blue Dye at » 
boil adding more of any of tbeccdom* 
Os tile shade may require 


i»a»sy —(1) On Old Mixed Silks (2 
Ib ) — Prepare as green (1) and dye to 
shade with a solution of methyl Molet 
iScarlet — (I) Boii for | hour II Ib 
ground cochineal , filter, and set the 
clearlKiuorat4°Tw Add to the beck 
about 24 fl 02 tin solution, and dye 
It requires 24 hours to produce the 
scarlet After dyeing the silksare left 
wrapped up for 12 hours nnsed 
slightly, brightened wnth citnc acid, 
and dn^ The solution of tin is made 
of 4 lb muriatic acid, 2 lb mtncacid, 
filb feathered tin, dissolved gradually 
in the course of a day 

(2) Prepare in stannate of soda at 
4 ° Tw , m the cold take through w eak 
vitnol sours, and wash well Give a 
second mordant of red liquor at 
Tw , thickened with calcined starch at 
the rate of 3} oi per 85 fl oz of the 
mordant Dry without nnsmg for at 
lcasi24bour8 thenrmscanddyewath 
decoction of eochioeal M hen the 
colour IS as deep as is required, adl 
nitrate of tin to the same beck This 
proce^ gives scarlets as fine as (I), and 
with less loss of colounug matter The 
object of the addition of calcined starch 
u to give the silk more body In many 
dye« orks scarlets or silks are grounded 
with anoatto 

I'lofcf —(1) Aniline \ lolete Acidu 
late the water very shghtly with sul 
phnncacid.andenterthesilks Begin 
to dye m the cold, adding the colour 
m small successiie portions. Raise the 
heat gradually up to » bod to lei el the 
shade If the tone 18 too blue let the 
beck cool and take the silks through 
again They are then brightened by 
one or several successive passages 
thimigh vitnol sours and it roust be 
remembered that heat increases the 
blueneio and lessens the redness 

leWoKF — (1) The silk must not be 
washed, and a red shade is first given 
with annatto in a soap heck, not too 
strong It is then washed and nnsed 
m the cold with sulphuno acid The 
yeUow shade is then given with picnc 
acul, and the sdk. is dned without 
waslimg For a lieaner slidile Ihe 
process IS the same, hut turinenc is 
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itb a pad niade of a cork covered with | 
a piece of nooilea cloth This is the I 
best way of regaining the gloss 

Blacl — The same means are em 
ployed throughout 

i cllov. — This requires a less com 
pbcated process — a decoction of Vvig 
non Crystals with alum Apply eeveial 
layers and polish the iid m the way 
mdicated above ( Text llanuf ) 
Simple decoction of onion peel is 
sa d to produce upon glov e leather an 
orange yellow superior in lustre toany 
other It IS also said to be suitable 
for mixing with li„ht bork shades 
especially willow bark and as a j ellow 
for modulating browns The omon 
dye IS sad to fix itself readily even 
uwn leathers which res at colours and 
coloursthetnwellauderenly ( Cheia 
Rev ) 

Glove kids are dyed in tvo wars 
(1) The skins are plunged into the dye 
both in this way all 1 ght colours are 
ordinanly produced such as pearl grey 
straw yellow reddish yello silver 
grey aiimmanne etc (i) The skius | 
ere spread on an mcluied or round 
table of stone or metal and levisbed 
over on the grained s de— first vith a ' 
mordant then with a i^e bquor and 
lastly with a solution of mineral salt i 
The mordant serves to fix the colour 
on the surface of the skin to prevent 
Its striking through to produce certain 
niodificationa of colour and to enable 
any parts of t1 e skm which yet con 
tain fat to take colour e euly with the 
rest To satufy these conditions the 
composition of the mordant is varied 
Bichiotnate of potash ammoma pot 
ash soda and stale unue are among 
the most frequeatlyemplojed seldom 
separately hut usually m a mixture 
containing 2 or more DyeetuSs of 
vegetable ongm have always held the 
first place Those most in u e are 
logwood Brazilwood the t vo fustKs 
several spec es of willow hark and of 
bemea ladigo carzume and mdigo 
dissolved in sulphuric acid Amlme 
colnura used, alnue temaiussk wLfvahmn. 
for a short tune only hut are no use 
fully employed as top colours, — naindy 


brushed in very dilute solution over 
TegetaUe colours In this way par 
ticularly graceful 'hades of green 
violet and marme blue may be pro 
duced After the mordant has been 
applied once or twvce and the colour 
3 to fi times a wash contam ng some 
metallic salt is generally appbed with 
the object of either bringing out tl e 
special tone required or of tnakmg 
f 1 e colour more 111 elj and permanent 
The so-called vttnoU arc mostly em 
ployed — white vitriol (zinc sul 
pi nte) and occasionally other salts 
Before dye og the greater part of the 
flour salt and alum must be removed 
from the skins by washmg with tepi 1 
water and therefore they require a 
second treating with ere yolk and salt 
Is the case of sksns a h»h are d) ed by 
plunging into the dye vat this is done 
after the dyemg is completed in that 
of brush dye ng before the dyeing 
process After the dyeing the ^ms 
It dipped are wrung out if brush 
dyed sleeked out with a brass ^te 
to get nd of superfluous water They 
are then dried in an airy room Before 
sUkiDg (stretchmg) the skins are laid 
or hung in a damp cellar or in moist 
sawdust They are staked twice— 
ODce damp and once nearly dry 
Skins which ere much damaged on 
' the giwm or otherwi'e faulty are 
I smoothed with lump pumice on the 
j flesh side either by hand or machine 
I They are then djed on this side 
I mootly dippmg but occasionally 
with the bni'h in which case the 
method de eivbed la slightly modified 
( Spons Encyc ) 

Featliers — (l)Thefeathersshould 
be aooked la solution of ammomum or 
sodium carbonate whereby they are 
rendered less liable to break or bend 
after being dyed they should be dried 
in a current of warm air Feathers 
may be dyed black m the following 
ba^ (a) 100 pmts water 1 lb 
ignited sodium carbonate (i) feme 
nitrate at 70'’ B (c) 2 lb logwood 
2. Ih qaietwkriErts ^ fesAhers vs 
digested in a at 80” the featl ers are 
tlira waohed with warm water and 
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goaVed ID h After another wtehing 
they are boiled m c until of a deep 
black colour they are then d pped m 
an emuWon formed by agitating od 
and potaaaium carbonate together and 
dried by gently 8y,mging them 


will become moreor leas bright After 

the water has cooleii a little plunge m 
the flowers or greases and keep them 
m It till they are mcely coloured then 

nn»em cold water shake off the liquid 

and hang them up in the o^n a: 

To obtain - ‘ 


urs iv — - fine tplue take 
Fathers may be dyed brown by anitme bleu de ban 
-»t treating them witli oateclm an! with the mtcr for & “ 

- • • they then add a few drops of sulphuric acia 

iiline before using For violet use 1 


t treating 

then with potass um chroi 

can be d\ed directly with aniline before using * — --- - . 

colours and can be bronsed by paint ^ amUne b^ _ 

in" with aniline violet disaolied in ' 
alooholat90percenl ( thng Poljt 
Journ ) 


ue ban for red anilme fuchsin for 
scarlet 1 part aniline fuchsin and 1 of 
aniline violet for orange anilme 
Jniline dyei. maj he used dto derange for 
sohed in pure roethvlc aleol ol (not «nd which should be diteoivw u 
commercial methylated Spink) ''ogle *l^he flower- 

colours oracomhuialioa of tioe loon i nttle warm water , ip 

may be used I but do not d«in off the liquid 

Flowers, Grasses aad Mosses I kind* of omsmeaUl gtwes can 
—Dyeing u eepeeiallj used for the thus coloured (especially bti^pspe'^" 
red Xeranthemum annuuia fl pi red | and Ammobiuinsletum) white 


aateri and all kinds of omamenul 
grassea Mu 10 parts fresh water 
with 1 of good mtr c ac d plunge the 
flowers m shake off liquid and hang 
them up to dry In this vaj Teren 
thamums which should be cut when 
entuely open will acquire a beautiful 
bnght red tmt w tule grwesee only be 


tbemuuu and most other e\erla»tmB 

flower JmmortcUes howeyer, aaweU 

as the other kinds ol HehchrysutM 
must be treated differently their natu 

re' yellow colour must fir-t be estracted 

by dipping them m boiling soap waW 

made with Italian soap andafterwms 

dned in an airy shady pUe* The 


cwsuo a little pale red on the tops but | flowerw gener^ become =1° 
will keep afterwards for many years I ihustreated and should be P*"**^^*^ 

and may if needed be colontM other ' -s ...i — .^i n.o .nflneuce 

Wise at any t me Asters generally 

when treated in this w-ay are not so i 0,1.:.. ^ — r--- 

fine as if dned in sand or smoked with I are intended to be coloured if not 
bnm«tone To colour flowers and they will remain fine pure white un 
grasses blue violet red scarlet and mortelles Most immortelles however 
orange use the different kinds of am are coloured bnght scarlet by means oi 
line for yellow use picric acid and for borax which gives a beautiful colour , 

bnght scarlet use borax The anihne but it does not keep well and becomes 

dyeshould be dissolved inalcohol before gradually paler For this purpose dis 
it is fit for use m which conditian it solve as much borax m boiling 
should be kept in well-closed bottles will colour it nicely when cool dip 
until it Is required It may aha be the flowers but do not allow them^to 
purchased m a dissolved condition of remain m after they have 
any respectable chemist To colour colour if kept ii 
by means of amine take aporedam not again open lueir nu.eio 
or any other well glazed vessel pour m chief pomt m every mode of colouni 
some boding water and add as mudi immortelles is to place them Ars’ in 
dissolved andine is will nicely vxdonr | dry w arm atmospl ere whei 
the water According to the quint ty open their flowers well auu 
of anilme Used thecolourol tic flowera colouring they should again be e: 


j an oven and subjected to the influence 
I ol a dry beat when they will soon re 
open This is very important u th^ 


^„.a Uken the 
o long they wdl 


:e they will 
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to teat, by which means they '»lU 
nearly alw ays re open \ ery nice 
looking immortelles are also produced 
by colourmg on!} the centre of each 
flower scarlet which is done wery 
lapidly with borax, by means ofasmall 
pencil or a thm w ooden splinter dipped 
into the colour and aiterirards applied 
to the centre This is generally done 
by little cluldren la those e&tsh}h,b 
ments m Germany and France which 
supply the trade with everlasting 
flowers Finally, ft rery cheap and a 
very good recipe to colour ornamental 
grass and moss a beautiful green If 
a dark green IS required, take 2 01 boil 
mg water, 1 oz alum, and }oz dis 
solred mdigo carmme plunge the 
moss or giwsa into the mixture, <haLe 
oS the liquid and diy m an airy shady 
place to the winter howexer they 
should be dried by means of fire heat 
If a light greeu la required add to the 
above mixture more or less picncacid 
according as a more or less light shade 
IS required ('iFng Mecb ) 

C£ma Grass —in r«»rO to dye 
mg, It ’onewhstresemblesTussoiesilk. 
being difflcult to colour by the ordinary 
methods , it la therefore necessary to 
employ energetic methods of which 
the prmciple consists m a preliminary 
mordanting of the fibre tw every 10 
Ib of grass, use lOO pints water and 
1 lb soda crystals or caustic potash , 
heattol78®to !94°F (SO^toSO^C) 
work for 20 or 2S mmutes and wash 
thoroughly JIahe a bath of 1 00 pmts 
water, 1 lb sulphuric acid beat to 
158°tol76''F (70° to 80° C ) work fra- ' 
20 to 25 mmutes and wash imme 
diately The fibre la then ready to 
receiTe ordinary dj es Sion Temt ) 

Hats — The fullmg stock may be 
made the vehicle for dyeing or staining 
all fancy colours as drabs besrera 
slates mouse tan rosy drabs andmai^ 
others Some makers partially dye, 
and then complete the staining id the 
stocks 

Beaver — (1) Take IJ lb copperas, 
1 pint pjTohgmte of iron dilut^ with 
boiling water, 4 oz Hofmann a aniline 
blue, 4 oz indigo extract (free from 


Titnol, or this will turn it green), for 
1 doz hats 

(2) For the fulling stocks, for 24 doz 

3 oz bodies 1 lb common graphite 
(black lead) 3 lb \enetian red, 1 gill 
indigo extract 

Light 21b red lead, 1 oz indigo 
extract, 1 lb common graphite, 2J lb 
tma castle 

Cream colour For 24 doz 3-oz 
bodies 2 lb red lead 2 lb common 
terra castle 2 gills mdigo extract m 
liquor 3 giU^ orchil 

Fawn colour IJ lb burnt sienna 
. giound fine | lb burnt umber J gill 
orchil, J giU mdigo extract m liquor 
Mouse colour SJ Ih common gra 
phite (black lead), lb beet terra 
castle, 2| gills mdigo extract la liquor, 

4 gills orcul, 8 oz red lead 

An ordinary drab for soft bats { lb 
common graphite | lb best ditto, 3 
gills orchil d gii/v mdigo estiuct 
put the graphite into a pan cover 
with water and let down with sul 
pbunc acid at 30°Tw 
Slate 4 lb common graphite 4 
glib mdigo extract 8J gills ortlul 
Cinnamon lb jed lead lb 
best terra castle 2i oz picnc acid ^ 
nil mdigo extract 3 pints orchil 
The picnc acid la first dissolrad in hot 
water and the other ingr^ents are 
edded 

General Hints —To give the best 
results ia fine fur hats all the hoods 
should be shaved on a lathe before 
proofing Many of the best makers 
assert that this class of goods will re 
tain better colours by being mordanted 
before placing m the logwood bath 
(‘Spons EncycIopEedia ) 

ijye^oapB — A combined soap 
and dye may be made by taking any 
anilme colour and dissolving it in 
aJoohoi and water Gm is commonly 
the alcohol used 4 oz of this with 
4 oz of water dissoh mg 2 dr of am 
line Ordinary white or yellow soap 
13 shredded up and the mixture worked 
into it until the w hole is a paste suit 
able ftar moulding The above quan 
titles are suitable for 2 lb of soap 
Dyeing Lace Curtains —For 
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D^Ls AND Dytiso Ince Curtains, Spirit Dyes. 

a yellow or sage green proceed as I add, a little at the time, 8 oz of sul 
follows Dissolve a little picric acid jAiincacid The latter must bcaddoa 
m water to form a yellow liquid this 1 elowly or the heat will break the bottle 
will serve for yellow For a green tinge I W hen ebullition has ceased stopper the 
add a small quantity of deep laundry j bottle and let it stand a day 
blue AddthesetQlhesUrchinwbich ' keep good for a jear or more Tms 
the curtains are dipped For a red mordant can often be obtained ready 

colour mske a solution of Congo red preparedatadruggist 8, withdirections 
dissolved m 4 gal of w ater Warm for use 

this, dip the curtains, and work them ' Am jwenously stated m this chapter 
about with the hands to make the i all go^ to be dyed mu't be washed 
colour penetrate , then wring, dip in ' perfectly clean, all grease, or size or 
cold water, wring agmo, dry and i “dress, beingremoied Failing this 
mangle | the work will finish patchy or spotty 

Spirit Dyes.-— The folJowingdyes Afterdyemg goods, they should be 

are soluble in alcohol (methylated dried, or at least well aired, before 
spints) Picric acid, brtJlisnt yeDow, trajhmgoattbesuperfluousdye 
phosphine, aurantia suiwuutn, tna- and merino dresses should not b* 
genta cardinal acidmagenta phlomie, wrung When hanging to dry, M »h 
cense, saframne, eryth^in, rose ben sbawu and dress goods be fastened up 
gsl, coccine methyl orange curounun by their edges toss tc dry ei esly 
metanil yellow naphtholyellow clirys Whenever using logwood chips as a 
oidin chryaophema mandano Hum dye bod them for ^ Ivour , or to 
boldt blue mdulme apint blue, navy bsaten matters, they may be tied up 
blue, peacock blue, t«azy! blue metby (ooeely in a tug. aud be boiled vnth 
lane blue, rosaniliDe blue, Hoffmann the goods {though it is sot so good a 
violet methyl violet, regina purple, plan) or the extract mey be used, 
acid mauve, new violet, acid violet, 2) oz of this heiag equal to 1 lb ol 
metliyl green, bnlliant green mala chips 

chite green, Bismarck brown, bnlhaot Fob Woollev Goons —Stael “ 
black, and nigroem Prepare a mordant of copperas, ^ 1° 

Simple Pyes for home use — to 2 ^ of water, boiled together 
Thefoirowingareepecialiymtendedfor (This u also known aa green vitnol i 
those living in isolated diatricte, where blue vitnol may also he used ) While 
special dyes and dyeing materials are boding, dip the goods for about 40 
practically unavailable minutes, ainng them between , or the 

First it may be stated (hatm almost I guods may be boded m tlie solution 
every case a fixing material or fluid is 1 for 15 minutes, which is quicker, but 
required, this being usually termed a not quite so good Have ready a dye 
mordant The common ride is to use 1 made by boiling 2 lb of logw ood chi^ 
alum for fixing ordinary i eds, blues, ' for } hour Immerse the goods m the 
yellows, and greens, J lb of alum to i i bculing dye for 1 hour, then air and 
gal of bodmg water Fra- deeper immerse again tor ^ hour , or the 
colours, such as black, purpfo, violet, gooda may be boiled m the dye for 
and the heavy browns acetate of non t hour Dry thoroughly and after 

IS used For scarlets and hnlhaatreda wards wash in suda to remove super 

of this shade ‘ tm liquor,’ or miinate fluous dye Rmse and then press or 
of tin, IS required To midie this iron out, using a damp haen sheet 
obtam some tin filings (or pour some between the iron and the dyed goods 
molten tin into cold water from about Scaritt — For 2 lb of goods 1 oz 
6 ft height which w-ill reduce it to udl pulvenoed cochineal, 1 oz cream 
small particles) When dried put the of tartar 5 oz tin liquor, water. Boil 
tm in a bottle, pour ill 12 o* muriatic together, then putmthegoo<UworLiog 
acid (know n aUo as spirits of salts) then tlram about for 10 rnmutes, afterwards 
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boiling for 1 hour Stir occasionally ) 
when boiling Finally, wash in clear 
w ater and either finish as deiscnbed 
with blacb or dry in the shade 

Pinl — The same quantity of cochi 
neal and cream of tartar, hut no tm 
hquor First boil 1 lb of alum in wnter 
for the mordant, and dip the goods m I 
this for 1 hour, then follow mth the 
dye 

rS^nu^ Proien — For 1 lb of goods 
4 oz of cam wood , boil this for 20 
minutes Dip the goods for J bour 
Remoi e goods and add to the bquor 
J lb fustic Boil for } hour and dip 
the goods again for | hour Re»no\e 
goods and add J oz blue ntnol 1 os 
CTeen ntriol (copperas) Boil up and 
dip agem for J hour More n^n | 
vitnol will darken the colour 7k u> 
pertnanent | 

Madder Red — For 1 lb of goods 
5os alum, lot cteamoftarur water 
Boil together then put in the goods 
and boil for i hour Take them out 
to ur for a little time, and boil for i 
hour longer Kow m another pen put 
aufficient bran to half fill it and then 
fill up with n-acer Make it slightl) 
warm, and let it stead until the bran 
nsea Skim oS the bran and put in 
i lb madder Put in the goods and 
boil up slow ly ^^^len the water boils, 
the dyeing is finished ^ ash in suds 
Grten —For 1 lb of good* 1 lb 
fustic, H oz alum, water Steep 
until most of the strength is extracted 
then soak the good* until a good yellow 
IS obtained Remove the fn*tic and 
add extract of ind^o (also known as 
chemio) a very httle at the time until 
the desired green is obtained 

Indvjo Extract — This is used for a 
blue colourmg and is made as follows 
Take 1 oz, of finely ground indigo and 
stir It into J lb of oil of vitnol ^d stir 
for 30 minutes Cover over sod let 
It remain for 2 or 3 days, giving it a 
stir occasionally Then stir in a } tea 
spoonful or less, of carbonate of soda 
to neutralise the acid Store in a glass 
bottle and it will keep well It raw 
often he ohtiiued r««ly i repnred at 
drus;gi*t s 


Blue — (1) For 1 lb of goods, 2J oz 
alum, ot cream of tartar water 
Boil together, then boil the goods m it 
foranhour Preparesoniewarrowater 
with indigo extract m it to the colour 
desired, and boil up Add more mdigo 
if desired 

(2) Boil together 2 gal of water, 
21b logwood chips I oz Brazil wood 
and J lb green vitnol (copperas) 
Strain clear of the chip* then boll the 
goods tn the liquor 

Fob CoTto'- ayn Lise> Motes 
G oonsi — In all cases cotton or linen 
goods should be boiled in strong soap 
suds Or weak lye to make them clean 
the suds or he being then carefully 
nnsed out with clear water 
Black — Some trouble is always 
oecessary Co get a permaDeot black 
OD cotton goods For 1 lb of goods 
Take | Ib. sumach (wood aad hark to 
gether) and bccl i how Let the 
gooda sUep in the lujuor 12 hours 
Dip in lime water for } hour Add 
tolbesumachhquorljoz ofeopperaa 
and dip for another Tiour Dip m 
I lime water aain for } hour Mue a 
dye of I lb l<^ood chips boded for 
I 1 hour, and dip thegood* in this liciuor 
for 3 hours Add I oz of bicnro 
mate of potash to the logwood dye, 
and finally dip 1 hour M ash in clear 
water and diy m the shade 
Blue —(1) Boil together 2 gal of 
water, 2 oz of sulphate of indigo and 
} lb potash Dip the goods and let 
them be in tbi* for a day and a sight 
M ring out, and dip in a fixing bath of 
J lb of alum dissolved m 2 gal of 
boiling water Let the goods be in 
this bath for 3 hours The goods are 
best hung to dry in open light as the 
colour IS improved by this 

(2) Fkrst steep the goods in an alum 
fixug solution, then dye m a hquor 
composed of } lb of chemical blue to 
2 gal of water Let the goods be in 
the dje a day and a night 

(?) Fbr cotton 5 Ib , or linen 3 Ib , 
huiromate of pot«*h | lb dissolved 
I m kmhng water , pul in thegoodsand 
I dip 2 honrw, Iheu take out nnse , 

' m^e a dye with logwood 4 lb , dip 
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Green —(1) Proceed as for (2) jel 
Ion and before dipping m the harV 
liquor, pass the goods through the 
home blue dye tub Dry, and then 
lightly wash and dip m the bark 
hquor It inll take better if the 
liquor IS warm, not quite cold 

(2) Prepare the bark liquor and add 
extract of indigo, a little at the tiine, 
n orkmg the goods and lifting them out 
to air as each addition of mdigo is 




Earth Closets 

IVE are indebted to J Donkin, Fsq , 
F R I B A , for the following descrip- 
tion of his admirable system of dry 
sanitation 

In these days of ‘ advanced sam 
tary science it is the fashion to look at 
the dry s> stem as belonging to a retro 
grade movement, not'vithstandiDg the 
fact that water carnage which is the 
essential feature of this so called 
advance, la univeraally admitted to he 
wrong, and deprecated by the first 
scientists of the day The anomaly, 
however, is not so difficult to explain, 
nor even to justify, in view td the 
facihties that water affords for rapod 
disposal under the crowded conditions 


of town or city life nevertheless it 
should be borne in mind that this 
system is in the nature of an expedient 
to be aruded wherever pc sible, and 
that its success necessarily entails an 
I enormous waste at a ruinous cost 
j while the dangers attending the reck 
) less and wholesale pollution of water 
ctmstitnte one of the most pressing 
evils with which it is possible to 
threaten mankmd Indeed, we might 
fairly say that the more perfectly the 
water system is applied the greater 
the danger which must eventuallj 
arise from it 

It IS lu view of these evils that the 
advantages of the dry sjstem become 
moreapparent becaure tbu indictment 
w true of the water carriage system m 
Its modem and most approved form 
whereas the disadvantages attending 
the dry system adhere chiefly to its 
' rude end most mmitive forms and 
It follows naturally that the more it is 
improved aa tune advances the less 
would be the inconvenience entailed 
In either case however the prmciple 
does not admit of act compromise 
each system must be dra tie and 
thorough in its own way or results 
follow nhich are experienced la manj 
of the so called water closets abroad, 
and earth cIo«ets at home where the 
receiver in either case holds a com 
pound which is neither flmtl enough to 
travel nor dry enough to crumble and 
the process of disposal is rendered as 
difficult as It isoffensiie toaccomph'h 
In fiict, It cannot be too plainly stated 
that the smell w bicb generally arises 
from the ordinary form of earth-closet 
is practically m proportion to the 
amount of l^uid which is allowed to 
ccdlect m the receptacle provided thus 
I It will be found to subside w hen addi 
I tional earth (or other deodorant) is 
added, and practically to disappear 
entirely as a Ay condition is reached 
I Hitherto the chief objections to the 
use of the dry earth system for closets 
arise either from a faulty application 
I of the pnaciple, or ta not carrying it 
' far enough to ensure its complete 
operation Mot vbq long ago thesame 
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raised a step and the unne alio »ed to 
fall into a porous trough in a venti 
lated space underneath which is Bup 
piled with some such matemlas earth 
peat sawdust fine coke or carhon 
Naturally the larger the surface ea j 
posed to the air the sooner evapcwa 
t on will ensue Peat or sawdust h8« ' 
been found to absorb about eight t mea 
its o vn we ght m unne while the 
capacity of the other agents mil nry 
from one to four tunea their ova 


giTen off in the form of vapour with 
out any offensive odours whatever 
ho chemical antiseptic or deodorant is 
necessary to obtain this result the 
only essentuls being that the agent or 
medium used should be of a loose and 
absorbent nature and the more air 
that IS adm tted the better the result 
The rate at which evaporation actually 
takes place w 11 luturally depiend upon 
the quantity of unne admitted in 
relation to the evaporating surface es 



Wt 1 


weight and when the conditions ate i 
arranged as described the evaporat on j 
will go on automatically and for an in I 
definite length of time The process | 
may ^ expla ned hy the fact that the 
salts and sohds held m suspens on I 
which emit such disagreeable odmm , 
when evaporat ng under ordinary or 
cumstances undergo nitn/actXHi when 
brought into contact mth earth at ai^ 
of the substances named with the i 
result that the solids are left behind ' 
n the eartl and the water alone u ' 


posed and the chmat o conditions 
prevailiQg but the pnnc pie adm ts 
of application on any convenient scale 
It would however be a comparat vely 
s mple matter to arrange the vanous 
parts eo that the provis on for evapora 
t cm sh^ at least balance or preferably 
exceed the amount of fiuid hkely to 
be admitted But even if the in take 
should by chance exceed the ab- 
sorb ng capacity of the bed provided 
no further trouble need be antic pated 
than that the surplus or filtrate would 
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EvRTn Cmwets Disposal of Earth 


Tun into the surroundiiiK earth as a 
comparatively pure and colcturle->s 
water At intervals of 1 to 3 months, 
or even more, it might be felt desirable 
to change or use the earth in the 
contact bed or evaporator but as it 
assumes a form scarcely to be distm 
guished from the ordinary garden 
mould the removal presents none of 
the usual difficulties and nals attend I 
mg the mixed systems and the pro | 
duct IS always of the highest commer 1 
cial value aa a fertiliser 1 


m the drawing It is only, perhaps, 
needful to saj tint the top, which in 
I the ordinary way forms a scat is here 
I adapted for standing, while the space 
I under the floor becomes a ventilating 
I diaft nght through for assisting evapo 
ration in the trough, or earth below, 
receiTine the fluids Then on the 
handle Ming pulled as indicated, the 
earth is promptly discharged, and the 
shute returns to its normal position by 
a weight or spring 

Disposal of Earth, — By one 
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run up or down the skid the contents bed is covered by a sloj mg door with 
tipped into the cart as indicated and opening at bottom which admits of 
the bucket replaced The soil from ) thorongb ventilation 
these closets may be dug m at onc^ CB- For further mformation on this 



stacked for a few weeks and flowed 
to humify or even re used 3 or 4 times 
if sufficient interval u allowed beCneeo 
for the natural amalgamation to take 
place — and tins without »n> aRwea 
able letenoration of its absorbent 
power or disagreeable smell arirang 

To ensure t) e proper action of aD 
earth or dry closets it is important ' 
that the earth ash or other agent | 
should be properly sifted and fairly' 
dry The former process can hereadily 
accomplished by an ordinary sieve rf 
not less than four meshes to the inch 
and no artificial heat is required for 
the latter 

An alternative arrangement is shown 
in Fig 3 in which tl e soil bucket is 
divided by a partition which obviates 
the Uj,e of a special oedestal Tleasb 


I sub]ect readers are referred to 5Ir 
I Ilonkins pamphlet on Conservancy 
I or Dry Sanitation (E d F b Spon 
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EbOMTF AM) VlICAMTT 


I parts of ruliber and sulphur are used 

r’ . T, xr»T» r. ■. I I to which u added about 7 to 10 per 

Ebonite A1<D vulcanite, of Ump-btack These are all 

(^reo/so IfDiiRrBBEB) 'worked together in the masticating 

' machine A rety useful vulfawser 

(fl) The«e two materials are foac for small goods is that made for dental 

tically the same subaUnce the mam work It usually takes the shapeof a 
difference be ng m the colouring mate eylmditcal iron vessel with bolted-on 
rials used They consist of india lid and fitted with a pressure gauge 
rubber and sulphur practically the thermometer and safety valve Per 
same as vulcanised india rubber but a forated disasions are put inside for the 
greaterheat andtime are employed to articles to rest on With the simple 
vulcanise the compound To prepare eulcanisers the required heat is oV 
It as sold in the form of comhe tamed by pjutting a little water in the 

toilet and fancy articles the rubber is bottom of the vessel then lighting a 
worked m a maoticatmg machine with burner underneath to create steam 
the proper quantity of sulphur and which soon reaches a high pressure and 
when thoroughly miaed a sufficient tempieratiire The safety valve is set 
quantity t> put into a mould of the to blow off at the proper 
nght shape made of plaster of Pans Larger vulcamsers are steam jacket 
or other material which will not com which is no advautage except 
bme with sulphur and exposed in a high pressure steam is available Tm 
steam boiler to a heat of 31S° F and heat W vulcamsmg should be slowly 
a pressure of about 12 lb to the inch raised the whole process being ex 
for 2 hours It is then removed from tended to about 4 hours the final and 
the mould and finished and potubed hicheat temperature being 160° C 
exactly in the same manner as ivory (302° F ) In large works the vul 
The application of heat as above vntb canisuig chamber is a honzonCal cy 
out a Bteam pressure is suf^ent to lindncal oven with door in one eM 
TulcanM or bacden the compound free high pressure steam being used 
but the result is not always so satis supplied to the interior (without a 
factory as the mstensl ij liable to jacket) It may be explained that 
be porous if not compressed whilst the pressure and temperature of steam 
hardening Gutta percha may be go together and for 802^ F fhe 
treated m exactly the same maouer as steam pressure would be 55 lb on the 
rubber and cannot be distmguisbed gauge 

from it but IS rather more troublesome (e) Vulcanite can be worked with 
to work The vulcamte may be tnmed ordinary wood cuttmg sawing or turn 
or carved in the same way as ivoiy | mg toots as it works much like ivory 
with the advantage that it may i» It la desirable to keep vulcanite cool 
moulded to theoequired form without when working it as it heats rapidly 
the great waste which attends ivory and softens with heat At the boiling 
carving It la also much leas liable to point of water vulcanite can be bent 
fracture The emaller the proporUons and when cold will retain its new 
of sulphur in the rubber and the shape At a httle higher temperature 
lower the temperature used the softer vulcanite u soft enough to be im 
and more elastic vnll be the mbb^ | pressed with a pattern or to be 
About 10 or 15 per cent of snlplur moulded 

and a temperature of 270° 276° F I (d) The following are useful hints 
for 4 hours will make an elastic rubber [ winch appeared in the American 
SO per cent of sulphur and a tempera 1 Uaidunist relatmg to the working of 
ture of 315° F for 2 hours wiH maVi* i ebomte 

a hard vulcanite like ivory I The be t quahtiee show on fracture 

(i) To make vulcanite about equal I abngfatM s something of the nature 
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of jet, and the poorer aorts a corre- 
Bponding diilness Although an 
ently easy material to autehme, ita 
■wearing effect on cutting tools b com 
paratiTely great In sawing, turnip, 
planing, or nulling, the best speed is 
that at which brass la machm^, and 
nulling should always be accompanied 
by the free use of soap and water, 
ha'vmg regard to the fact that a mill 
ing cutter is an eipensive tool hot 
for turning or sawing, lubricants are 
m the way, on account of the spatter 
mg round of ebonite cuttmga and 
soapy water 

When turning ebonite it i» always 
preferable to leave the tools dead bard 
with a lot of “ rake on, and to take 
as deep a cut ae ooesible, with a slow 
feed Herein will be found the advan 
tage of the tool holder system for 
turning tools, m which the cutter can 
be taken out and replaced by a fre»h 
one, eavuig therel^ a many 

journeys to the znadatone , for the 
moment a cutter becomes dun which 
u frequent, instead of cutting it 
“burns the surface of the material, 
and of course culiCaCes against the 
I»«duction of good work ^Vhen tap 

C ebonite the writer has always 
d soft soap to be the be»t lubn 

Oil should never be used as it works 
into tbe material and m tone rots the 
thread Tape made of rod brass will 
be found uswul, for if s dozen ot two 
holes are executed with ao wdmary 
tap it will be comparatively useless on 
metal Brass taps are easily made, 
and last almost as well aa steel 
Beamers of brass can be used m the 
same manner , an ordinary nose type 
with four saw slits made lo the end 
and a tapped hole admitting a taper 
screw for expanding the tool as it be 
comes w orn is as bandy and as cheap 
a method of reaming boles m ebomte 
as the writer knows of MTien worn, 
it can be headed up easily and made 
ready for use again In shops where 
ebomte la used it is nearly always 
found necessary to do a lot of sawing, 
and It ndl be found lest not to ose 


espessise tools The KTiter has seen 
goM saws — properly ground for clear 
ance — rendered useless after a day s 
work on this material and has found 
home made sheet steel saws as good as 
the more expensive ones for cutting, 
besides being more readily sharpened, 
the necessary clearance being given to 
them by setting the teeth coer side 
ways Although of a brittle nature, 
the thinnest sheets can be worked in 
the press up to a thickness of about 
02 in , keeping the tools and mate 
nals warm by means oi a gas jet and, 
although the stampings come out 
rather roi^h on the edges, they will 
be found suitable for jol« where a 
smooth edge is sot desired 

lo poiishiDgeboaite after Caking all 
tools marks out with emery paper 
(commencing with F F and nnithme 
with No 1 blue black French paper) 
1 Up of hard felt charged with bath 
brick aud oil is used after which 
another Up charged with rottenstone 
and oil will be found to give good 
results at the same tune taking care 
not to exercise too much pressure, for 
an excess of friction ' bums the 
surface of the ebonite rendering it in 
capable of taking a high polish. If a 
dead finish ss desired, sJ] that is neces 
saiy, after usmg the emery cloth, is 
for the surface to be rubbed over with 
a cloth damped in para&i 
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No 7, altogether In either cas^ 
there will be so much elasticity in the 
ring h that it can easily be put on, 
and will hold firmly on the Wp ot the 
jar This frame can be bought rewJy 
made for lOd \\ben the battery is 
to be Used, (he plates are inside the 
jar and in the bquid, supported by the 
projecting ends of the wooden jaeces 
d , when out of use, the plates are 
lifted and suspended from the book ft, I 
by means of the nng a, at the top of 
the terminal cUmp ' 

(e) Trour^ considerably improved 
the bichromate battery by supersatu 
rating the eseituig fluid He takes 
21 dr of potash bichromate powder to 
1 pint nater, and adds, after abskuig, 
drop by drop 63 dr sulphuric acid 
The liquid wsrois, and the aslt d» 
solves No cyrstals form on cooling, 
sor are chrome alum crystals depo&it^ 
in the cell The electromotive force 
of the 12 element cell is i volts with 
fresh solution, and the intensity of 
the current at the beginning of a short 
circuit IS llSampftres TherestsUnce 
to 0 07 ohm , 4 batteries working a 
Oramine machine have produced 14 I 
kilogrammeters of work donng 3 hours i 
without weakening in power 
(cJ) In working bichromate batteries, 
never place or leave the zincs in the ' 
escitantwhen thecurrentisnotneeded , 
remove them the instant the batteiy [ 
IS out of Ufie , and when m use, do not I 
let them rest in the fluid for 5 nunutes 
without disturbing either the plates or 
the fluid The great defect of these 
batteries is the want of circulation m 
the fluid, and consequent decrease c>f 
the current By appijmg heat suffi 
cient to cause agitation, the enirent 
WiU retain its vigour almost till the 

solutionis exhausted Spcatfluidmay 
be evaporated down to recover the 
chrome alum usually formed A vccy 
convenient form of compound tadiro 
mate battery, is to have the plates at 
tached at top to a support which can 
be niaed by allowing it to depend by | 
strings from a spindle , on revolvuig 
(iie Utter, the strings toil on thespiiuile 
and raise all the pUtes at once As to 


thenumberof bichromate cells required 
to ave an electric light 6 1 qt cells 
wiU give a small light, 12jieldroore 
than doable , 24 atford a true voltaic 
arc and a bnlhant light , 50 produces 
light of 1500 candle power Up to oO 
1-qt cells it is best to connect in senes 
any greater number should form a 
separate parallel circuit , and, finally, 
the negative wire from each senes is 
led to one screw of the Ump and the 
I positive to the other By this arrange 
meat, tt« eUctromoUve force of the 
batteiy is not increased (that of oO 
I celb bemg usually enough), while the 
resistance of the elements that are 
doubled u halved The guiding rule 
forgroupingsgiventiumberof elements 
IS to effect it so that the internal re 
sistaoceshall equal the ezterosl Not 
more than J hour g continuous light 
can begot from any bicliromate lottery 
(Urquharl and Webb ) 

Bunsen’s — (aj Bunsens zinc* 
carbon battery is a modification of 
fj'rovea, the only diflkrance from the 
latter being the substitution of caxbon 
for platmum foil The carbon rod or 
plate becomes brittle in time through 
the action ot the battery, and should 
therefore not be too thin this neces 
aitaUs a much larger porous cell than 
in Qrovea element, and makes the 
tuttery more bulky It u, however, 
to be preferred to Grove s for (1) it is 
much leas expensive, and (2) owners 
of Groves battery expenence that the 
valuable platmum p^tes offer a bad 
temptatioa to workmen, and at tunes 
disappear in a mysterious way 

In Fig 6, A represents a single 
element of Bunsen a battery a is the 
outer cdl made of glass earthenware, 
or vulcanite, theamc plate bent round, 
with a bindmg screw, 6, at the top 
e, a round porous cell, with a wooden 
lid at the top, through which a carbon 
stick or rod passes , another binding 
screw <2 u attached to the top of the 
carbon rod The wooden lid at the 
topisnotai«olatelyneces5ary , instead 
' of it, a clamp bin'hng screw may be 
fixed at the top of the carbon (see B) 

I Carbon is a very porous substance , if 
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surface be opposite and parallel to that 
of the carbon 

(d) Bunsens J/odi/ed Arehe 
Tcaxi — This battery is preferred by 
gold and silrerplaters Eachcleiaeat 
13 composed of an esf error vessel or pot, 
most generally of stoneware acyltnder 
of nno, covered with mercurj , pro 
vided with a binding screw, or with a 
cupper l»nd, whether for a single tie 
meut or for the end of s comlanation 
of elements in a battery or to coimect 
the anc with the carbon of another 
element A porous cell of earthenware 
pipe or porcelain A cylinder of 
graphite made from the residue found 
in old gas retorts The graphite m 
bound by a copper band fised to it by 
means of a wire of the same metal, all 
the binding being afterwards covered 
with a thick vamiah to protect it from 
the acid fumes of the battery ootwith 
standmg the varmsh the acid may nse 
by capillary attraction, and corrode the 
copper band between the carbon and 
the wire therefore binding screws of 
vanouB shapes and sizes should be used 
to connect the carbon on anc by means 
of nbbou or wires 

(e) Managtment of Sumtit ilntl<ri« 
for £7<cfro-p/atini7 — Taking as a 
standard the usual element 10 id 
high and d m m diameter half &U 
the stoneware pot with water add 7 oz 
sulphuric acid at and 1 <w of 

am^gamatiDg salt , or the zinc may 
be amalgamated with metalhc mer- 
cury (after it has been cleaiu>ed m I 
diluted euJphunc acid) by being dipped | 
into mercury, or rubbed over with this 
metal by means of a scratch Inish of , 
brass wire Put the nnc m hnder into 
the stoneware pot then introduce the 
cylmder of carbon mto the porou* cell 
fill the empty space between the car 
bon and the sides of the cell with nitric 
BCidat36°^0'‘B place the porouscdl 
thus filled mto the centre of the imc 
cylinder The surfaces of the two 
hquida should be level 

VThen several elements are to he 
connected they are pUced nesir each 
other, without louclnng aiid tlie first 
carbon or graphite is left free for the 


attachment of the anode The ribbon 
<ar hand of the first zinc is pinched 
between the jaws of the brass binding 
screw, and the carbon of the second 
dement, and so forth until the last 
zinc IS ready to be connected with the 
object to be electro-plated 

Brtitginy info Action — Batteries 
will furnish electncity when the cir 
coit IS closed that u to say, when the 
conductuig wines starting one from 
the carbon, and the other from the 
noc, ore put into communication, 
whether by direct contact or through 
the medium of a conducting liquid 
It sometimes happens that hettenes 
which appear to be m good order, do 
Dot work This la generally due to 
some foretza substance preventing the 
conducUhiSity at the points of contact, 
or (0 (be copper band of one zinc rest 
mg upon another zinc Before using 
a tatiery, try if the current escapes 
well from both extremities For this 
purpose present the point of the nega 
tire wire to the carbon of the other 
' end, and a spark should immediately 
. «D<u« The same ezpenment being 
made with the positive wire, agamst 
the last nnc, another spark should be 
produced , or it i« still more ea<y to 
iiave the two ends of the wires made 
' to rest at a short distance from each 
other upon a piece of carbon, or upion 
' a file, and then rubbing with one wire 
while the other remains m contact 
bumerous sparks will immediately 
appear tVhea one element of a bat 
tery is wrongly put up, ohacover the 
defect by successively presenting the 
end of one of the wires to the carbon 
of each element, and that which docs 
not produce any spark belongs to the 
defective element Too much porosity 
ID the cells u another cause of stoppage 
m the current, because the solution of 
mnc which penetrates depoaiU upon 
the carbon a wbitiah coat preventing 
further action Change the Cell and 
scrape off the coat entirely from the 
carten This generally takes place 
when the battery has been working 
several days wvtbout the addition of 
fresh liquor, or w hen there u too 



be 

of the other cell end with the eolubte 

anode The copp^ eolphate 

in the balloon i= dijsoh cd in the water 
around it and as this solution is deit«r 
than water it falls into the porous 
celU through one of the notc^ <4 
the cott while an equal quantity <rf 
Durer and lighter water aacendsthrough 
t^he other notch and .o on. Fencing 
a circuit of denser hquor faUing by 
one notch and of lighter liquor rising 
by the other The solution of copper 
sulphate is decomposed in the poroM 
cell the sulphunc acid p«*«5 through 
the cell hv outward prewure and acta 


and dilute sulphunc acid (1 

oil of Titnol to 7 of , ,, 

porous cell The walU of the 
the solutions 

aUoW the electric current ^ 
twi"h The cathode and anode ^ 
fonnA bv attaching binding 

tT^nnc rod and copper cylinder 

The battery requires no ^ 

effective in use, con«Unt, an g 
current of fair intensity maile 

(d) To con«tnict a 


cell thesuipnuncaciup»e'«--u.''»a- 
the cell hy outward preMure and acts 
upon the nnc and at the earae tune , 
the copper becomes deposited upon 
the copper nhbon connected with the 
zme o! the former element In order 
that this lottery may work regularly 
for 6-7 months, it u sufficient to 
replace the evaporated water The 
balloon ought to contain si least 2 lb 
of copper sulphate, and «he tine to be 
aboutTiD high, and 4-4 i in diameter 
The sne may he amalgamated, in 
which case the action is a htlle elow 
at the etart hut more regular alter 
wards The copper nbbon receives all 
themeul of the decompo«ed sulphate, 
and It sometimes happens that of 
the copper become., depesrted upon the 
porous ceE, which must then be cleaned 
m aquafortis When all the copper 
sulphate i» used up, the balloons ai« 
eUed with a fre^h quantity of crystals 
and new copper ribbons arc inserted to 
take the place of tho«e rendered too 
voluminous If it he desired to start 
the battery with aballoon immediately, 
-ja - — quantity of sulphuncacid. 


earthenware jar such as “ 

keepng preserves and having 1 

botteiiwithguttaFreha. oTSomes ^t^ 

' pas^^^t through a hole ^ 

I Se under i»rt cl the nnc rod, or^ 


□lake It hot in the fire'by degr^. ^ 
itattainsa red heat u 

cool gently, and when cold.^e » 

,h, tl, »«,.l rg; ““ 


soldenng aiaae a >•/*“ i.— er than 
cUy. or other porous clay, , 

I ih/ zinc rod and haviEB dried «. 
Li. h.i .» tta, 6" 


he jar round the central . 

iling itat a little distance By m^ 

iwtriv heating the end of the 

(Dske a groove which will 
and prevent infiltration 
I lane the inside of the ]ar 

' tom, and dreaded 

I m it through which may *» “u . 

' .ppa ™ O”.?' IpF' 


r of < 


o the V 


which the zme is placed 

(c) The Daniell battery consists of 
a copper cylmder containing another 
of porous earthenware, in which is 
placed a zme rod this latter forms 
the positive and the copper the nega- 
tive element The battery requires 
2 excitants — a saturated solntion of 
copper sulphate m the coppiw cylmder, 


I pi-,, 

I pierced with holes, and n J’ ^ 
not quite touching the ^rw^ To 
dcr This forms the battery , 

cSige ,t. a saturated rolu^^®; 
copper sulpliate is some 

copper and the clay placed 

e^U of the s^e Pj^to 

[upon the Perforated nn„ s i 
• • . in contact with tl»« with 

Grove’s -Col The elements oft 
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battery are platinum for the n^tire acid fumes eg Brunswick larmsh 
and nnc for the positive Thehatteiy ot an alcoholic solution of sealing was 
requu-es a containmg vessel to hold The Grove battery coats about 3 times 
the entire arrangement and an inner as much as a Bunsen of equal power , 
cell to hold the platinum foil only but its low resistance gives a stronger 
This inner cell, like that m Darnell’s current for the same size The con 
battery is of porous earthenware, necbous and conductors must he of 
which will permit the passage of the stout, soft copper , and the porous 
galvamc current through its sides, cells should have a hp at one corner 
but will not allow the exciting fluids The duration of the battery about 
to mingle When the zinc plate a is equals that of the Bunsen with a 
placed m the containing jar, the por smaller consumption of mtric acid 
ous cell IS placed between the upright Grenet S — A solution of 100 parts 

portions of the zinc and the platmum water, 10 of potash bichromate, and 
foil & 13 then put mto the porous cell 10 of sulphuric acid m the porous cell 
as m Big 7 The zinc plate u replaces the nitric acid employed by 
usually made of a q Grove and Bunsen This battery does 

long strip bent up a a. fumes, but the carbon 

in the form of the is rapidly encrusted with chromium 

letter U, by which oxide, wluch arrests the galvanic cur 

means the eina is rent 

brought opposite to Z<eclancb^ — (a) This form of 

each side of the batteij. Fig 8, ta m very geasral 

pUtmum plate use for eicctnc bells, its great recom 

But itna advantage mendation being 

ous, instead o f that, once 

bending a long strip charged, it re- 

of zinc, to employ toms lU power 

8 shorter pieces ‘ without alien 

1 to be put at the tion for seieral 

bottom of the contaimng jir and 2 years 2]ar3are 
othera reatmg on this to form the employed in ite 
vertical sides This is expensive to construction the 
make, and more economical to use outer ooe is of 
Binding screws, attached to the one glass contains 
plate and the pUtmum form the 2 a ainc rod, and 
electrodes The excitants are strong is charged n ith a 
nitnc acid in the porous cell with the solution of am 
platinum, and acidulated water with motuum chlonde 
the zme The form illustrated is (sal anunoaiac) The inner jar is 
most convenient on the score of porta of porous earthenware contains a 
bflity hut the greatest power is ob carbon plate, and is filled up wdh a 
tamed by arranging the battery m mixture of manganese peroxide and 
cylindrical vessels likeaBunsen The broken gas carbon "iMien the carbon 
ends and bottoms of porous cells may plate and Uie zinc rod are connected, 
be thickened for strength These a steady current of electricity is set 
battenes are expensive at first, owing up, the chemical reaction which takes 
to the high price of platinum , but being as follows The zinc be 

the latter does not waste, and is best conies oxidised by the oxygen from 
procured of reasonable stoutness at the manganese peroxide, and is subse 
the outset The connections may be quenUy converted mto zinc chloride 
soldered , but it is better to have a by the acUon of the sal-ammomac 
copper intermediary clamp-pece, and After the battery has been m continu 
coat It with a protective against the ous use for some hours, the manganese 
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battery are very higb, and Jt la used as well as to its edges a sheet of com 
only in the telegraphic service, where pact platinum foil, free from pm holes, 
the Daniell battery with balloons is not is soUered and to the opposite surface 
preferred 1 a sheet of lead — the three metals being 

Smee’s — This battery is Tery so umted that the copper is protected 
simple in construction It is com the action of acids The leaden 

posed of a thick wooden frame open hack and edges are then coated with 
at the top, with three internal parallel | asphaltum varnish or an acid proof 
grooves which run the height of the cement , and lastly, the platinum face, 
two opposite 'ides The middle groove being rubbed over gently witb 
receives a movable plate of silver, emery cloth, is thoroughly platinised 


platinum, gold, or copper which has | 
been strongly gilt, silvered or platin 
ised , its surfaces must be rough or 
with a dead lustre Two plates of 
strongly amalgamated anc are run 
down the other two grooves The 
plates of zinc must be near to but 
not in contact with the central one, 
and are connected by a wire or metallic 
band The positive wire starts from ' 
the middle plate and the negative 
from the zinc, and the whole apparatus 
IS immersed m a solution containing 
common salt or of sulphuric acid 
Several elements may be united to 
eether by connecting the zinc of the 
ant mtn the middle plate of the 
second Or the cell may be oiade of 
gutta percha. with a plate of carbon 
to repuce tne plate of silver or of 
platinised copper The two other 
grooves receive two plates of amal 
gamated anc with one of the upper 
comers cut awaj A double Ino^g 
screw for the positive wire, is ft&ed 
upon the plate of carbon where the 
t» 0 zme corners have been cut off and 
another large binding screw unites the 
two zinc plates, and carries the uega 
tive wire Fill the cell with water 
saturated with common salt, or acidu 
lated with of sulphuric acid 

"Drquliart s — A voltaic generator, 
baaed on a modification of Dr Byme s 
negative plate cells was devis^ ty 
Urguhart, and is simply a potash hi 
chromate cell with negative plates of 
peculiar construction and so arranged 
that a powerful current may be ob 
huned from even 6 cells by the aid of 
abuadint agitation 

Each negative element con«ista of a 
copper plate, to one surface of which 


To effect this fill a contaimng vessel 
and a porous ceU with acidulated water, 
and pUce the porous cell within the 
large vessel The a strip of zinc by a 
clean wire to the plate to be platinised 
dip the zinc in the porous cell, and the 
plate ID the outer cell, and drop into 
the outer cell while stirring a solution 
of platuuc chloride in water add it 
drop ly drop with agitation, until 
the platinum surface is seen to turn 
dark, and to have acquired a granular 
deposit of platinum Upon ^la sur 
face depends to a great degree the 
power of the generator If any diffi 
culty IS experienced in securing a good 
deposit dip only a little of the zinc in 
the solution at first and increase as 
the coating is seen to form Diy Care 
fully, and do not scratch the plate or 
remove the deposit, as easily l^ppena 
before it w dry Each cell contains 
2 such plates between which a single 
zme u suspended , and when the 
elements are immersed so that the 
exciting fluid reaches to within 1 in 
of the top, a large negative surface is 
brought into action Thus the plati 
num alone is the negative, and the 
copper core is a conducting body 
merely while the lead being almost 
passive serves no other purpose than 
to protect the copper, so that another 
(best, a non metallic) substance, cap 
able ot resisting the action of bichro 
mate solutions might with advantage, 
replace it The exciting solution used 
m Qua cell la prepared as follows — 
Potash bichromate 2 oz 

Warm water 1 pint 

Snlphunc acid, when cool 4 oz 

Fig 10 refffesents a 6 cell generator 
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Electric Bells and 
Alarms 

(See also Combined Telephokes 
-ND Bells ) 

An ordinary electnc bell is merely 
a vibrating contact breaker carrying a 
small hammer on its spnng which I 
hammer strikes a bell placd witlnn I 
Its reach long as the vibratioD of | 
the spnng continues The necessary 
apparatus comprises a batterytosupplj | 
the force mres to conduct it circuit ' 
closers to apply it, and bells to give it 
expression 

the LeclanchS batteiy (Ftg 11) has 
always been considered the best for 
all uectno bell 
systems, Its great 
recommendation 
bemg that once 
charged it re 
tains its power 
without atten 
tion for a long 
period and, when 
necessarv can 
have Its power 
revived quite 
easily 2 ]ars 
are employed fio » 
in Its consCruc 

tion the outer one IS of glass contains 
azmcrod andischargedwithasolution 
of ammomum chloride (sal ammoniac) 
The inner jar is of porous earthenware 
contains a carbon plate and is filled up 
with a mixture of manganese peroxide 
and broken gas carbon VThen the car 
bonplateandthe zinc rod are connected 
a steady current of electricity is set 
up, the chemical reactiou which takes 
piice bemg as follows The anc be 
comes oxidised by the oxygen from 
the manganese peroxide and is subse 
quently converted mto zinc chloride 
by the action of the sal ammoniac 
After the battery has been m con 
tmuous use for some hours the man 
gancse becomes exhausted of oxygen 
and the force of tho electrical current 
u greatly dimvni he I but if the 


battery be allowed to rest for a short 
time the mai^nese obtains a fresh 
Gupplyof oxygen fnom theatmosphere 
and IS again fit for use After about 
18 months work the glass cell will 
probably require recharging with sal 
ammoniac and the zme rod may also 
need renewing but should the porous 
cell get out of order, it is better to 
getanewone eat rely, than to attempt 
to recharge it 

The dry battery has come mto 
wide use, of late years for many pur 
poaesand althoughfuIfiUinga decided 
want It IS not likely to entirely dis 
place the Leclanch^ The latter can 
be so easily replei isbed i e revived 
even by an amateur when its power 
fails whereas the dry battery cannot 
be treated even by s local bell fitter 
Pig 12 illustiutee a well known dry 



battery It la merely a cylindrical 
metal shell soundly closed each end 
one end having the wire attachments 
shown The compouudb with which 
the different makes are charged is 
m<we or less a trade secret differing 
111 each case but what 
red as a tj pical charging 
The zinc cj litidcr is 



may be con ide 
13 as foUowa 
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net, which in turn is connected with 
the arznature , thonce the circuit eon | 
tinues through the contact screw to 
the other binding screw, and oat 
When set in motion hy ejectncity, 
the magnet attracts the armature 
and the hammer stnkea the bell but 
in its forward motion the spring leaves 
the contact screw and thus the circmt 
IS broken , the hammer then falls 
back closing the circuit again and so 
the action u continued ud libiCust and 
a rapid vibratorj motion is pa-oduced, 
which makes a ringing by action 
of the successive blows of the hammer 
on the gong 

The following iiseful hints on electric 
bell systems are condensed from Lock 
wood B handy httle volume on tele 
phones 

With regard to the batten, he ad 
vises to keep theaal ammoniac solution 
strong, yet not to put so much lo that 
It OBSQot dissolve Be extremely care 
ful to have all battery ronnectioDs 
clean bright, and mechamcally tight 
and to have no leak or abort circuit 
Thebattenesshould 
last a year without 
further atteotioo 
and the glass yars 
never ought to be 
filled more than | 


full 

1 Btll and. 1 

Press button — The 
simplest systecQ is 
1 hell operated by 
1 press button u 
Fig 14 The ar 
rangement of this 
IS tSe same whether 
the line be long or ns is 
short Set up the 
bell in tbe reijuired place, with the 
gong down or up as mar be chosen 
fiv press button where wanted, taking 
all adrsDtages offered by tbe plan of 
the house , e g a wall ibehind which 
IS a c’o=et IS an excellent place to 
attach electrical fixtures because then 
It 13 easy to ruu all tlie wires in the 
closets and out of sight Set up tbe 
battery m a cuniement place, and, if 



tight box Calculate 
how much wire will be requisite, and 
measure it off, giving a hberal supply , 
yomts in inside work axe very ob]ec 
tionahle, and only admissible where 
absolutely necessary Cut and scrape 
off the insulatmg material from ends 
of wire where contact is to be made to 
a screw Only 3 Wires are necessaiy, 
1 e (1) from 1 sprmg of the press 
button to 1 pole of the battery say 
the carbon (2) from the other spnng 
of the button to 1 binding screw of 
the bell (3) from the other pole of 
the battery to the other binding screw 
of the beU In stnppmg inres leave 
no ragged threads hanging , they get 
caught in the binding screw, and 
iDtmere with the conuectios of the 
parti After stripping tbe wire suffi 
ciently, make tbe ends not only clean 
but bnght hever ruu 2 wires under 
I staple A button switch should be 
placed >u the hatteir circuit and close 
to the hatteiy so that, to avoid le^ 
age and accidental short circuiting 
when the belU are 
used for some | 
time, It may be 
opened 

1 BtllandiPrtss 
(utfoRs — The next 
system is an arrange 
meut of 2 press 
buttoQs in different 
places to nng the I 
same bell as Fig 25 , 

Having fixed the bell 
and battery and de 
cided upon the posi 
tious of the two but 
tons run the wires 
as foOows 1 long wire is run from 
1 pole of tbe battery to 1 of the 
ftpnogs of the most distant press 
button and where this long wire 
approaches nearest to the other press 
button it is stnpped for about 1 in 
and maped clean another wire also 
Stnpped at its end, is wound care 
tally around tbe bare place and tbe 
jmnt made The other end of the 
piece of wire thus branched on is 
d fastened to the spruig 
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of the second press button Tina con- 
stitutes a battery wire branching to 1 
soring of each press button Then 
run a second wire from 1 of the bell 
binding screws to the other spnng of 
the most distant press button branch 
mg It in the same manner as the 
battery wire to the other apring of 
the second button connect toe other 
pole of the battery to the second 
bmding screw of the bell, and the 
arrangement IS complete — acoutinuous 
battery circuit through the bell when 
either of the buttons is prei,sed 
Before corering the joints it is well to 
solder them, using rosin as a flu^ 

2 DelU and 1 /*r«« (itUon —When 
It IS required to ha> e 2 belle in different 
places, to ncg from 1 press button at 
the same time, after erectuig the belb, 
button, and battery, run a wire from 
toe carbon pole of the battery and 
branch it in the manuer described to I 
1 binding screw of each bell , run e I 
second wire from the «uc pole of toe I 
battery to 1 eprmg of the button end ' 
a third wire from the other spring 
branching it to the remaining bindiug 
screw of both bells Itwillnotanswer 
to connect 2 or more nbiatiug bells id 
circuit one after another, ee toe 2 
circuit breakers will not work m uni 
son they must always be touched 
1 e a portion of the mam mre must be 
stripped, and another piece spliced to 
it, so as to make 2 ends 

(7ontirw«)us SingiAg Belli — Pig 16 

shows the method uf conaecluig op a 
contmuous ringing bell, which cau be 
converted to an ordinary bell by means 
of the switch S 

17 shows a simple means of 
converting an ordinary electric bell into 
a continuous ringer Fn-et provide 
the third binding screw shown The 
armature requires two springs a and b, 
the latter is m contact with toe piBar 
B until the current passes, but the 
spring a is not m contact with the 
piRar A by a space of about in The 
push marked C is a ‘ revere push 
which breaks contact instead of iniAing 
,t When the push D, which i8<rf the 
ordinary kmd u.uscd the bell nngsand 


tb® armature m springing from the 
magnet, bends 6 a little so that the 
spnng a touches the piIHr A Tins 
sb®rt-circuits the current tlirough the 



Fig it 


tfuddle binding screw and the cui 
IS then continuous until the pudi 
nsed and breaks the contact 
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There are other methods one of 
which IS, if morethanl bell is designed 
to nng steadily when the twtton is 
pressed, to let only 1 of the serjes be 
a vibrating bell, and the others single 
strokes , these, if properly set up and 
adjusted, will continuously nng, because 
they are controlled by the rapid make 
and break of the 1 vibrator 

Annunciator System — To connect 
an indicating annuncutor of any 
number of drops with a common bell 
to be operated by press buttons in 
different parts of a house, is a handy 
arrangement as one drop may be ope 
rated from the front door another 
from the drawmg room, a third from 
the dining room and so on The an 
nunciatorCmdioatort IS fastened up with 
the bell near it as tig 18 All the 


■wire to the mam wire, virtually bring 
mg the carbon pole of the battery into 
I every press button Next, lead a 
! second wire from the other spring of 
eEMh press button to the annunciator 
screw post belonging to the special drop 
desned This wall complete the circuit 
when any of the press buttons l, 
pushed for, as each annunciator mag 
net IS connected on one side to its own 
press button, and on the other side to 
the common bell, it follows that when 
any button is pressed, the hne of the 
current u from the carbon pole of the 
battery, through the points of the 
press button, b^k to the annunciator, 
tbence through the bell to the zinc 
pole of the battery, and that, therefore, 
the right annunciator must drop and 
the bell must nsg In handsome 
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electro magnets m the annunciator are 
connected by one wne with one tsDding 
screw of the bell and the other tsnding 
screw of the beC is connected with the 
zinc of the battery It is a good plan 
to run a wire through the building 
from top to bottom at one end con 
nectmg it with the carbon pole of the 
battery It ought to be covered with 
a different coloured cotton from any 
other, so as to he readily identified as ' 
the wire from the carbon Suppoeii^ 
there are 6 press buttons, one in each 
room, run a wire from one of the 
springs of each of the press buttons to 
the mam wire from the carbon p«^ 
and at the pcgnt of meeting stnp the 
covenng from both the main wire and 
the ends of the branch wires from the 
Pl-sss- iu-ffiTO!,, atnf I'isfen aarfir finomfr i 


houses, run the wires under the floor 
as much as possible, also test each wire 
sepamtely, as soon as the conneetioa is 

Doublt System — A system of bells in 
which tile BignaUing is done both ways 
that IS, in addition to the annunciator 
and b^ located at one pomt, to be 
signalled by pressing the button in 
: ei^ room, a be]] is likewise placed in 
each toom, or m a certain room, where- 
on a return signal may he received— 
transmitted from a press button near 
the annunciator This la a double 
^tem, and involves additional wires 
One battery may furnish all the current 
Run the mam carbon wire through the 
house as before, in such a manner as 
to admit of brancli wires being easily 
aithic&ed to it fhin a branch wire 
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springs at shop and house, perman 
ently connected with gas pipe f, and 
60 placed that when at rest they are 
in contact with the plates 

(4) Fig 21 shows another solution 
of the same difficulty The battery a 



Fio 21 


IS placed in the house At ( and « 
are 2 small levers, which can be mored 
60 as to put the hue wire d, and the 


can complete the circuit, and cause the 
shop bdl to nng every time you press 
down the lever b 

(5) Fig 22 shows a bell system in 
whuffi there are three pushes, two 
burglar alarms and one £re alarm, all 
oposted ty one battery and actuating 
one hell The push 3 and the alarms 
cannot both be used at once, the 
switch shown preventmg this, but the 
pushes 1 and 2 can be used day or 
night. Thus all pushes can he used 
in the day tune without any annoyance 
being caused by the alarm operatmg 
when door or window is opened then 
the alarms can be thrown into circuit 
at night If desued the switch could 
be arranged that all pushes might be 
used dayor&zgbt, the push 3 only being 
I shown cut out m this instance to mdi 



n« 22 


short wire «, which constitute the cate bow such a thing can be done if 
poles of the battery, in connection desired 

with the earth in 2 seU of ways The Fig 23 shows a special method of 
figure shows the connection m case it operating two bells There are one 
IS wished to nng the 
house bell from the 
shop Before leaving 
the house, bung the 
lever b m connection 
with the wire which 
traverses the electro- 
magnet of the house 
bell thus e is brought 
into connection with 
the earth at/ lYhen 
ever, then, in the Fre 8® 

shop you press down 

the lever c, you complete the circuit. Ordinary push and two “Morse 
and the house bell nngs Before leav pushes Push 1 nngs both bells push 
mg the shop, raise the lever* so as 2 rings tell A, and push 3 nngs bell 
to bnog the shop bell into the cueuit, B Jlorse pushes are essential if only 
and when returning to the house you one battery is to be used 
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sary to carry mrea tenmnating with 
plates in the earth as shown it can 
generally l>e arranged to connect these 
wes on to water or gaa mains these 
being good conductors and gceng to 
earth as a matter of coui-se 29 


perly made, a No 3 Leclanch^ cell 
will rmg the largest 2 through over 
100 yd No 24 (B W G ) wire 

The Bo'lboard and Coicr — This 
may be of any hard wood, by prefer 
ence teak, oii, or mahogany, and if 
polished, so much the better , the size 
required will be — 


No I 51 in. lODE 3{ fs 
No 2 7 In , 31 m 
No 3 81 In , 3 in 


wide 1 In thick 

t ID 

fin 


The cover must be deep enough to 
cover all the work, and reach to within 
atiout ^ in of the top and sides of 
back, and allow | in to | in between 
theedgeof bellandcover themaking 
of this had better be deferred until 
the bell is nearly complete 

The EUctro Hlaynet — This should 
be of goo<! round iron, and bent into 
a horseshoe shape (Fig 30} Tlie 



illustrates the connections where an i 
indicator is introduced as is nsually 
necessary m all cases where several I 
pushes operate one bell I 

Making an Electric Bell — 
The following description applies to i 
3 sizes — Viz for a 2 m bell, hereafter 
called No 1 , in or No 2 4m, 
or No 3, which sizes are sufficient fur 
most. amWAiun. 'pui'pip'w, 


part <t6 must he quite straight, and 
not damped by the forging the bend 
should be as Bat as po'^sible, so as to 
make the maguet as short as may be 
(to save space) "When made, the 
magnet is put into a clear £re, and 
when red hot, taken out and laid in 
the ashes to slowly cool , care must 
he taken not to bum it Lastly, 2 
centred 
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wooden bridge across the screw passing 
between the bobbins By afterwards 
easing this screw, any little adjustment 
can be made The armature sjuang 
should tend to throw the hammer head 
about § m {lum the bell The eon 
tact-post should be so placed that when 
the armature touches Che magnet, there 
IS a slight space between the jidatinum 
point on the screw and the (datinum 
on the sprmg In putting m the 
posts, a piece of copper wire must he 
driven in with them to attach the 
wire to One post can be moved round 
a little either way to alter the tension 
of the spnng , the screw in the other 
post can be turned m or out to just 
allow the proper hreat to take place 
By screwing it m and out, the ear 
will soon judge where the bell rings 
beat ) 

Otntrtil ParUiutart — (1) The 
amounts and sizes of silk covered wire 
to be used for making coils for electnc 
bells are as follows, the number of 
inches mdicating the diameters of the 
respective gongs For a 2 in gong, 

8 yd of No 26 . 3J in , 9 yd No 26 , 

8 m , 10 yd No 26 , 31 in 10 yd 
No 26 , 4 in , 11 yd No 24 5 m , 
12 yd No 22 , 6 in , 13 yd No 20 
(2) The hells after being turned and 
polished receive an electro depoeit of 
nickel or silver, or they may be wanned 
and lacquered with gold lacquer lu the 
lathe screws and other brass fittuigs 
are done the same way (3) It is 
immaterial whether the bell support 
be of iron or brsaa (1) For wiping 
the bobbins quickly and neatly, liave 
a steel spindle about J in dimeter, 
fixed in 2 beannga on uprights <m a 
stand Cut 2 pieces of stout brass tube 
(f in common tube) each 1 in hmg , 
turn each down taper to one end, and 
put a set screw in each then shde 
them over the i in spindle, so that I 
their thm ends are nearest together. I 
Reels with holes of many diflerent I 
sizes can thus easily be fixed true and 
wound very easily, either in the lathe, 
or by hand by means of a small ctsnk 
(i) Singi^e tlrole Bell — Fig 33 «s 
phiDs Its coosCructiaa lastead of| 
2 


having a contact breaker fixed at a 
the circuit only goes through the 
magnet, thus only ringmg when the 
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button IS pressed h and o are con 
nected wi^ the battery 
(8) Conlintioui ringing Bell — This 
IS more complicated than the single 



Fio M 


I stroke, as will be seen by Fig 34 
I A smalt piece of brass or iron u tixed 
tn a suitable way (nvetmg is Lest) on 




from the I 
tubeirhicli fupportz a toasothn- 
eeparaU bmcUcg screw d Tbe dotted 
lines represent wires u well as the 
other lines the dotted lines aUo re . 
present the direction of the eurrent I 
for the coDtiQUOus ectioo, using (be 
same wire to the sue electeut The 
cturent pe^ea from the nnc to (he 



across a down 6 and out throui;b tbei • 

binding screw d to the carbon element / _ \ . ’ 

The heil u stopped bj pulling a cord / ^ \ ' J n 

attached to a, which hre^ the con I w 1 1 ® I 

taet.and which, if pulled hard enough, \ / y 

foroeatheannacure towards the tnagnet 'v y Q_JL9" 

by rubbing against the piece in the 
armature (which must be made in the Fio is. 

shape of the diagram) \Then it geta 

ahore the piece in the armature the attention After a summer, partieu* 
srmature spnngt back, and a rests on Isirly a hot, dry one it may he found 
the piece of bt^s again, ready for that the outer glass jars hare scarcely 
another time any liquid m them In meet cases 

(9) Method of producing conlinuenu it then prOTe» suffioieat if plain ' 
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tery to pieces, well wash in hot water, 
dry, and giTe a good coating of Bruns 
wick black , after setting up, gwe 
another, so as to thoroughly protect 
the leaden caps (d) Try a few drops 
of sweet oil on the surface of solution, 
to prevent verdigris on tanding screws 
Try a chloride of zmo battery instead 
of a LeclanchS A 4 cell bichromate 
form battery, with sal-ammoniac solu- 
tion, can be used for bells with great 
success and no trouble («) Avmd 
brass work on Leclanch4 cells use 
lead connections covered with Bruns 
W3ck black or black Japan varai^, 
which prevents salts from creeping up 
and destroying the connections A 
LeclancW set of 6 cells will work for 
nearly 3 years on a bell circuit by 
simply reflllujgwitb water occasionally 
(/) Take out the carbons, well soak 
the heads in melted paraffin for say 2 
in down then, by reheating carbons, 
dnve back the paraffin for sulficieut 
space for binding screws to take on , 
the paraffin war will prevent thecreep. 
mg action of the excitant (y) When 
you put the zmo rod into the solution 
(which should be only half up the 
outer jar) see that it is well amalga 
mated, and do not let it touch the 
porous cell (A) To prevent the salt 
and water creeping up, grease the 
upper portions of the carbon, nnc, 
and jars , to check evaporation place 
your cells lu a wooden case and screw 
on the frost so as to be air tight 
Mhen so fitted, if the insulation is 
good LeclanchS batteries of the best 
make will work well without any 
attention for several years one set <5 
working house hells has been in daily 
use for SJ years, during which time it 
has been filled up with cold water 5 
times, and been recharged once 
h eat sfoot Oil 13 the best kmd of grease 
for this purpose (i) As to the smc 
connection, do not use a bindmg screw 
at all near the cell, dnil the nnc and 
insert a tinned iron wire, or twist it 
round the rod and well solder it then 
warm, as you do the carbon, and coat 
with the Brunswick black Do all 
connections with bindmg screws fixed ' 


to a frame, say 10 or 12 in away from 
the cells, where the fumes cannot well 
readi them Do not wet the carbons 
or smca when putting the solution m — 
I e that portion which is not mtended 
to be in — and do not fill the jars above 
ffiiU 

Blectnc Bell-alarms and 
Tell-tales. — The electnc current is 
eminently suited for alarms, tell tales 
and time signals Mechanical tell 
tales and aitmlar appliances cannot he 
miulft to operate for any considerable 
distance while bends and turns all 
present difficulties These drawbacks 
are quite overcome by the electnc 
current 

Alarm for Door or Ilindoiu — In 
Fig 36, a u a small piece of brass 



tubing, having a brass disc b soldered 
on to one end of it This is drilled 
and countereunk for screws, as at c , 
d is a small brass knob, either screwed 
or soldered on to the brass rod /, and 
protrudmg about half way through a 
hole in the disc b e is a circular disc 
of ebony fitting into the tube d, and 
having a hole through its centre to 
allow /to shde freely The ebony is 
hdd in its place by screws To one 
end of the ebony disc is fitted a brass 
cirde j, of rather smaller diameter 
than c, aUo having a central hole to 
adnutd/shding A is a spuwl spnng. 
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which keeps the brass cress pece i 
(passing through a hoie in /)in contact 
ith the brass circle j i is a t rass 
d sc closing the end oi the tube and 
also allowing / to si de One viie I 
le attached to this the other n re m 
passes through a hole is i and is at- | 
tached to the brass circle j On 
pressure being applied to d the points 
of contact are forced apart and no 
current can pass Immediately how 
ever on the pressure being remoeed 
(as by opening a door or window) the 



mpter or snitch which is merely a 
brass arm pimted at one end and 
resting on a trass stud at the other 
tMenjoudes re to throw the arrange 
ment out of gear jou hare only to 
lemore the arm from the stud 
Alarm to rtn^ eStle Ihor u bnrtg 
opened — (a) Fig 37 A is a spring 
of hard about in thick and 

1 in wide fixed on to architrare 
moulding of door frame B is a siimlar 
spnog fixed on to door the connec 
turns are shown C being short hehi 



spring recovers itself and la-ings the I 
cross pieceintoconnection withy thus 
closing the contact These contact 
makers are sunk in the lintel of the 
door or m ti e groove of the window 
S£ shown in the figure One cd these 
must be Used for each door iw window 
to be guarded The wires I oud m 
should be guttaperclia covered as m 
fact all wires u^d in this job a) oald 
be The rest of your work is com 
paratively easy You must have an 
indicator in your bedroom to show 
which room is attacked This will be 
precisely s m lar to those used in ordi 
nary electric bell work Atsomepont 

m the battery wire which goes to the 

indicator you may insert an 


I where the door hinges to prevent the 
wuo breaking D bell E battery 
F ewiteh to Cut off vhen not want^ 
(b) Fig 38 A IS a p ece of wood 
Of metal screwed on to door D is 
made of wooden bar let mto the door 
frame at top right hand corner sup 
porta a wooden rod E which carries 
the bnss screw C B is a p ece of 
wsteh or small dock epnag lent and 
then hardened at a right angle a 
hole le dulled (or punched) while soft 
and the spring well tinghtened is 
screwed on to the block as shown 
Wl en the loor is opened A presses 
the spnng B against the screw C and 
vshen return ng to its place A presses 
B a ray from C Thus the bell will 
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oiily ring when door is being (opened 
The block may be 6 in long and A 
may be made of steel sprmg, which 
gives longer contact 

CTojed circuit Burglar Afnrnu — 
The closed circuit system is one that 
provides against interruption by cnt 
ting the wires, so that if wiree are 
cut or broken, the alarm bell is put 
into oircuit and rings The contacts 
at doors and windows are arranged m 
a reverse way to that usually dime 
for instead of the parts being brought 
into contact when a door or window 
IS opened, they keep tl e arcuit closed 
while the door or window remaina 
closed and break the circuit when they 
are opened The alarm circa t is kept 
open by the use of a smaU electro 
maroet the armature ol this being 
held back by a slight correiit from a 
constant gravity battery of theDaniell 
type On opening a window or door, 
or on cutting or breaking a wire the 
armature of the magnet is released 
and this of course closes the alarm 
circuit Thu alarm circuit is of the 
ordmary kind with Leclancb4 battery 
The bell u usually put m the bedroom 
It being only likely to have night use 
and should be switched off dum^ the 
day 

Electric Tell tales far Cisterns ^{1) 
In Fig 39 <( u the tank b tlie float, 



eV wheels, (flight wire rope ^counter 
takacing neight (nhich must be ad 
}u5ted so as not to prevent the float 6 
faUing with the water) / eye (through 
which the w Ire rope piisses) fixed on 
arm which being pivoted at y u kept 
against the stop h by spiril spnng L 
untu’tiie stop /' ifxeU' on Ule wire rope i 


13 hrou^t in contact with / by the 
rising water, when the weight e pulls 
the arm over to t which brings the 
hdl mto circuit By moving the stop 
f, the bell can be caused to nng at any 
levd of the water, and by having 
another contact at h, and beU, and 
also a stop on the other side of /, the 
bell will nng when the tank is empty 
'IShen 2 bells are fitted up the arm 
must be arranged to remain between 
the contacts wlieu not acted upon by 
the stops on the wire rope An indi 
cator and scale attached to the weight 
ewillsliow the height of water inthe 
tank 

(2) In Fig 40 a is the tank, the 
height of the water being at 6 is a 
tin float attached to the end of an iron 



rod d moving on a lunge at e / is a 
metal stud tipped with platinum A 
small piece of platinum is also soldered 
on to the pomt on the rod d opposite 
to/ y 18 a wooden support to w Inch 
« and /are fastened A wire from/ 
M earned to the battery h which con 
Rsts of a few Leclsnch4 cells The 
other terminal of the battery goes to 
one of the binding screw s of the electnc 
hell > the other bin ling screw is con 
nected by a wire to e hut care should 
be taken to have this wire in good 
vubUYic connection witii I'de rod cl' 
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When the water nsea to a cerUm ' 
height the points at / w ill be put in 
contact which completes the electric 
circu t and sets the bell ringing The 
bell would cost about it or 5« the 
batteries about 3s each 

(3) In Fig 41 u la the cistern 6 
a Boat c the contact maker d a 



Q ection to hold float The nght 
o{ the figure sho ra the contact 
Disler c IS a faress stud m oonUct 
wth the Ine wire and / is another 
etud also connected itb the satne 
wire 9 u a piece of brass spring with 
the other wire attached to it A is an 
electno bell and t tl e battery Plati 
uue all contact points The action is 
as follows When the cisteru is full 
the brass spring y touches / end the 
bell rings When the ciscem is empty 
the spring g touches e and thus coin 
pletes the circuit It will be found 
very u eful to employ a switch so that 
when the cistern is full the circuit can 
be broken and thus sare your battefy 
The same can be done when it is 
empty 

(4) hleasrs Qent and Co Ltd of 
Leicester eay that the simplest water 
level alarm system consists of a float 
which operates a contact or contacts 
an alarm bell a switch and a batteiy 
shown in outline by Fig 42 
When the water reaches a pre 
arranged height or depth the contact 
closes completing the circmt the hell 
nogs and the attendant is called who 
switches the bell out of circuit I 

The objection to this simple system 
IS that the attendant forgets toswitidi 
on the bell again whenthe water level ' 
has altered and until he does so tie 
system is out of use To gi ard affi nst 
this neglect a special water level alarm I 


annuneiator haa been designed This 
has two sliding rods with knote the 
higher knob for replacing the indicator 
fls^ and the lower one for controlling 
the bell The action la as follows — 
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On the tank becoming uy full 
contact IS made at the reseiroir the 
drop raovemeut of tlie indicator /alls 
aod the bell rugs By pressing the 
lower knob the bell la switched ofr hut 
(be indicaCor signal cannot be replaced 
by pressing the upoer knob until the 
water falls in tank and contact la 
broken Any attempt to replace the 
sgnal before the water has thus fallen 
only results in the bell commencing to 
nng again and contmuing so to do till 
again stopped by the lower knob 
To indicate high and lo v two 
signals are needed as shown by Fig 
43 but annunciators with only one 
s goal are supplied to indicate high 
only and low only 

It will be seen from the diagrams 
that where two signals are employed 
two Imes are run between the tank 
and mdicatw and vhere one signal 
only IS Deeded one line suffices 
Where the distance between the tank 
and indicator is great it is possible to 
arrange for one Ime to cany both 
a gnals by the u<e of a polarised relay 
fixed m the indicator 

(5)lnFigs 44 45 and 46 thewheel 
a IS actual^ by the float and when re 
vol mg causes the lu r canyitig the con 
tact p ns to rock n its cei tre t thus 
produc ng a circuit ou one side or the 
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or more bells atany required distance, bells continue to ring until the nut 
or m any other room of the house . is lifted, or until they are switched 
The clock is stood (or better still, 1 ofiFl^ independent s' 


secured) on a base board, and this 
board has a wooden rod or peg soundly 
glued m It, about -fg in thick, and 
standing upright as shown A brass 


iwitches 



nobced that this arrangment in no 
viaj interferes with the time piece 
do^ its customarj duty as an alarm 
clock for the room it is m 

(2) To Ting at 6 o clock Fig 50 
abows a small clock a, with which to 
vmktbe bell , b, battery consisting of 
two Leclanche cells , c disc, with 
a notch cut in it, running out to 
the diameter of the disc, and having 
a groove m it in which d, a small 
piece of wire, runs , attached to d 
IB a small stnp of sheet copper e, 
and dxed to it is the gong / Set the 
small point m c to the hour required 
copper nut is obtained that will ' for the alarm to nng, and it will be 
slip on the wood rod quite easily To | seen that when the recess in e works 
the top of the nut solder a piece of round opposite the hour, the wire d 
bell wire, this wire being formed into drops do«n m the recess, brmging 
aloose open spnng to admit of tbe nut I with it e, which falls on the two ends 
dropping down the rod freely 
Thu wire u connected to the 
carbon of the battery At tbe 
base of the rod, on the base bovd, 
fasten dow n a piece of sheet brass, 
copper, or tin letting it come up 
close against the rod (or surround 
mg it), so that the nut when it 
iaus, will fall on tins and complete 
the circuit Solder a wire to this 
piece of sheet metal and take it— 
the wire — to the bell From the 
bell to the anc of the battery a 
wire u carried in the usual way 
The windmg key of the clock, the 
key which winds the alarm must 
be soldered so that it does not drop 
down, but always stands out fiat 
and straight Having set and 
wound the alarm of the clock, let 
the last turn of the windmg key 
leave it horizontal as shown Now 
put the nut on the wood rod, so 
that It rests on the winduig key 
tVhen the alarm goes off the 
windmg key commences to revolve 
and, in so doing, it first hfts the nut 
a little then lets it drop ou to the 
metal plate below and this, as will 
be understood, completes the circuit 
and sets the hells ringing The 



Fig so 

of the wire from the battery brought 
in at the sides of the clock The strip 
e cannot be seen, being above the face 
The disc could be fitted to any clock, 
being nothing more than a piece of 
dieet brass with a groove cut m it 
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break is made thus Solder a small 
plate with 2 screw holes on 3 m of 
1 m brass tube and nail it to the wall 
m bedroom then put a sinall piece 
of cork m the bottom of tube cut one 
of the wires from battery file one end 
to a pomt, and put it up a sbifft way 
through the cork , to the other wire 
solder 8 in of gilt picture cord with a 
brass wire 3 m long soldered to the 
other end of picture cord, then pour a 
small quantity of mercury into the 
tube lYhea retinng for the night, 
merely wmd up the clock and put the 
brnsa. wire, ah <».<i csf ’^nc.t'ise. cnrd vqJa 
the tube, uhicb forms the connection 
UTien the bell rings in the morning, 
take the wire out of tube which b«aks 
the connection Gilt picture cord 
forms good fiexible connections to the 
clock solder about 8 m to end of 
each wire 

(5) Put 2 pins m the minute wheel 
and let them lift a light sprtcg , this 
will give a contact maker every half 
hour Then a pm on the hour wheel 
to suit each hour that a signal is wanted 
for Count the teeth, aud divide that 
number by 12, thus having so many 



teeth for each hour Jlark one tooth 
“12, and at equal diotances others 
“1,' “2, etc JIiss pins at hours 
not wanted and where a half hour 
signal 13 needed, insert a pin half way 
'oOi-fteen tlieliours The anungemeirt. 


jg shown in Fig 53 n, mmute 
^heel, with its 2 pins , b hour wheel, 
with its pins e, hght brass sprmgs, 
fo be hft^ by the pins in the wheels , 
^ adjusting screws Thesprmg studs 
piust, of course, be insulated from the 
flock plate 

(6) Fig 54 — a 18 the clock , ii, 
battery , e, bell The wire d from 
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one terminal of the bell is connected 
with any part of the works behind the 
clock , the wire e leads from tlie bat 
tery to the other terminal of the bell , 
and the wire / is placed at whatever 
hour the bell IS wanted to nng /has 
a little crook at the end, so that, when 
the hour hand of the clock touches it, 
It u earned round with it, the bell 
continuing to nng till the crook de 
tacbes Itself by the hand going round 
—1 e about 3 hours / is placed m 
such a manner tliat, although the hour 
hand touches it, the mmute band 
posses above it This adjustment, 
though not ao scientific as others, is 
eqoally successful 

(7) C?oc<t Attachment to ring Bell at 
Certain Ifovre — Just prepare a thin 
disc of a non conducting substance, 
such as vulcanite or hard wood, and 
moont this under the hour hand, or 
it can be put upon the ans of the 
wheel which carries the hour hand, 
Just behmd the dial Let the disc 
have a metal centre to come m contact 
with the hour hand axis From the 
centre of tins disc have wires run to 
the edge, these wires coming at points 
I -cutivaipuiftMS T.'/ih* ‘ihifc ‘catrvs Vsie Wh 
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■a required to nag A light Epnng la 
then prOTided attached to any con 
Tenientt point, the clear end of the 
epring pressing on the edge <rf the 
disc As the disc reroleea eo niU 
the Eprmg come in contact with the 
wires which come to the edge of the 
disc By having one wire of an electric 
circuit connect^ to the epnng and 
one wire to the centre of the disc, a 
complete circuit will he made each 
time a disc wire comes under the 
spring The bell will nng for a minute 
or two, or several minutes, according 
to how the spring or the ends of the 
disc wires are shaped to remain ID 
contact with one another It also 
fallows that the Auer the disc wtree 
and the larger the diso the shorter the 
contact will be 

TtU taU Clock — A drum d (Fig 
66) carnea a itnp of paper wound 
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upon It The surface has grooves cut 
ID It either circular or (if to indicate 
for more than 12 hours without alteo 
tgoD) spiral la the latter case, oae 
end of aaiaof drum is cut with asctvw 
of the same pitch as the grooves on 
the drum and w ofks in a fixed nut, 
so that, when rotated, the drum tiwvela 
along an axial line at such a rate that 
the grooves retain the same relative 
position to a fixed point, such as the 
Indenting point, presently to he de 
scribed The drum lias the honra 
ei^aved at one end and is made to 
rotate once m 12 hours A spaing 
(not shown) holds the cylindrical anna 
tiire a od'the face of electro magnet m 
until a current passes, when the lever 
1 is drawn down and thepointpmafcea 
a puncture in the paper The position 
of this puncture relatively to lines 


along the paper m direction of drum s 
length, will indicate the time at which 
current passes A simple contact 
spiniig, such as is used for nnging 
electric bells, is pushed by the watch 
man when making his rounds, and a 
record la made on Che piaper 
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Electric Motor 

FOR USE IH A SHALL -WORKSHOP 

Electric Motors —(a) It lagencr 
ally understood tliat an efficient elec 
tnc motor cannot be made witbout the : 
use of machinery and fine tools It is 
also believed that the expense of 
patterns, castings, and materials of 
various kinds required in the construe 
tion of a good electnc motta* is con 
siderable The little motor ehovn m 
Fig 63 was devised and constructed 
with a view to assisting amateurs and 
begmners in electricity to make a 
motor which might be dnven to advan 
tage by a current denved from a 
battery and which would have Buffi 
went power to operate an ordinary foot 
lathe or any light machinery requiring 


screws Each part is tapered slightly 
to facilitate its removal from the wire 
nng The wire is w ound on the spool 
to a depth of | m It should be 
wound IQ even layers and when the 
winding M complete, the spool and its 
contents should be placed in a hot oven. 
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The only maemne work required 
ita construction is the turning of the 
wooden supports lor the armature nng 
The materials cost less than fit and 
the labour is not great although some 
of the operations, such as wm^ng the 
armature and field m^net, require 
some time and considerable patience 
On the whole, howeier, it is a very 
easy machine to make and if carefully 
eoustnicted will certainly mveoatisfac 
tion Only such materiala as may bo 
procured anywhere are required No 
patterns or castings are needed 

Beginning with the armatiire, a 
wooden spool A (F^ 56) should be 
made of sufficient size to receive the 
soft iron wire of which the core of the 
armature is formed The w ire before 

winding, should be varnished with 
shellac and allowed to dry, and the 
surface of the spool on which the wire 
13 wound should be covered with paper 
to prevent the sticking of the varnish 
when the wire is heated, as will {se 
sently be described The size of the 
iron wire is No 18 American 
gauge The spool is 2^, in diameter 
in the smaller part and 2 in long 
between the Banges It is divided at 
‘thns "ceriire "anJi ‘wgifjijer 


and allowed to remain until the shellac 
meltsand the convolutions of wire are 
cemented together After cooling, the 
iron wire nng B (Fig 57)iswith(£'awn 
from the spool, and covered with a 
single thickness of adhesive tape, to 
ensure insulation 

The nng is now spaced off into 12 
equal divisions and hues are dmwn 
around the nng transversely dividing 
It into 12 equal segments, as shown in 
Fig 58 Two wedge shaped pieces C 
of hard wood are notched and fitted to 
the ring, so as to enclose a space in 
which to wind the coil This coil eon 
Bists of No 16 cotton-covered copper 
magnet wire, 4 layers deep each layer 
having 8 convolutions The end a and 
the beginning 6 of the winding termi 
Date on the same side of the coil The 
last layer of wire should be wound 
over 2 or 3 strands of shoe thread, 
whudi should be tied after the coil is 
complete, thus binding the wires 
together When the first section of 
the winding is finished the wire is cut 
off and toe ends (about 2 in long) are 
twisted together to cause the coif to 
retain its tospe After the completion 
of the first section, one of the pieces C 
|TB vuiivefi “vj •» msw ■pusfcnni, mih fne 
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second section proceeded with »nd [ CaresLoulil be taken to wind aU the 
BO on until the 12 sections are wound coils in the same direction, and to hare 
Thecodsof theriug are thenianudied the same number of couTolutions in 
with thin shellac ramish, the Tamiah I each cod A convenient way of carry- 
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The ring is mounted upon & wood pair la sufficient to allow a brass wood 
support or hub G (Fig 69) and us held screw to enter the end of the hub G 
m place by the wooden collar H both and form an electrical contact with 
hub and collar being provided with a both wires of the pair as shown in 
concave flange for receiving the inner Fig 68 

edges of the rmg The collar H is There bemg 12 armature sections 
fastened to the end of the bnb G uid 12 pairs of terminals there will of 
ordinary brass wood screws Both hub course be required a corresponding 
and collar are mounted on a in number of brass screws Thesescrews 
steel shaft formed of Stubs w ire which are inserted m the end of the bub G 
needs no turmng A pulley la finmed so as to come exactly even with the 
mtegrally with the collar H The end of the hub Thus completes the 
end of the hub G which la patnided armature and tl e commutator 
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with a flange is prolonged to form the Before proceeding to mount the 
commutator and tl e terminals o 6 of armature idiaft in the journal boxes it 
the nng coils are arranged along the will be necessary to construct the field 
surface of the hub and inserted m magnet as the machine must to some 
radial holes dr died m the hub in pairs extent at least be made by rule of 
The wires are arranged so that one thumb 

hole of each pair receives the outer I ’Hie body E (Tig 61) of the field 
end of one coil and the other bole I magnet consists of stnps of Russia iron 
receives the mnerend of the next ccol, i anch as is used in the manufacture of 
the extremities of the wire being stoves and stove pipe The strips are 
scraped before insertion in thehcAes 2} in wide their combmed length bemg 
’TiifhcSwnce'Dtfiween'fi e'ndie«cft men ' s^bcient 'to'miLid up a magnet core -fj 
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inserted m the wider part of the fiexl mg of the journal boxes the exposed 
magnet, the paper serrmg to centre ei^ of the armature shaft are covered 
the armature in the magnet The with a thin wash of pure clay and 
annalure shaft is levelled and ar allowed todiy The posts are secured 
ranged at nght angles with the field to the base with the ends of the 
magnet The posts in which the armature shaft received m the trans 
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verse holes Washers of jnsteboart 
are placed upon the shaft oa tbeo|^) 0 - 
site sides of the posts to confine the 
melted metal which is to form the 
journal boxes Babbitt metal or in its 
absence type metal is nielted and 
poured into the space around the diaft 
through the vertical hole in the post 
The Journal boxes thus formed are each | 
provided with an oil hole exten In g | 
from the top of the post downward 
If after cleaning and oil ng the boxes ' 
the shaft doea not turn freely the 
boxes should be reamed or scraped 
until the desired freedom u seenr^ 

All that IS now required to complete 
the motor is the commutator bribes 
ff They each consist of dor 4 strip* 
td thin hard rolled copper curved as 
stowu in Fig 69 to cause them to 
bear upon thescrens in theend of the 
hub G The brushes 
are secured bv small 
bolts to a disc of vulcsn 
laed hbte or vulcamte 
at diametncallyopposiu 
points as shown in 
eig 64 and the brushes 
are artunced in the 
direction <d the rotation 
of the armature In 
the brush carrying disc 
IS formed a cuttm slot 
Tio «4 for receiving a screw 
shown m Fig 64 which 
passes through the slot into the postaod 
serves to bind the disc in anv po* t on 
The disc s mounted on a boss {«o 
jecting from the inner side of the post 
concentric w tb the armature d^t 
The brushes are connected up by 
means of flexible cord as shown m Ftg& 
59 and 62 The mo t favourable | 
pos t on for the brushes may soon be 
found after applying the current to 
the motor The ends of both taushes 
will 1 e approximately in the san 
horizontal plane IVhen the motor 
m operation the direct on of the 
current of the conductor of the field 
magnet is such as to produce const 
queut poles aboi e and below tl e arms 

Eight celU of pluugmg b chromat 


battery each having one zinc pUte 
5 X 7 la and 2 carbon plates of the 
same size will develop sufficient 
power ID the motor to ruo an ordinary 
foot lathe or 2 or 3 sewing machines 
The dimensions of the parts of the 
motor are tabulated below — 
lengib of tie <1 mteusl insuic) 10 } In 
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(Q M HopLun) 
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Tvble Sizes of Mires ind Cables 

(CoNUtCTORS) FOR A Gl'EV btni ‘ 

PER OP I^CA^DFSCE^T LaJIFS 1 

Conductor 
Stands U 

Will 

Aiupcita 

100 \0lt. 

Lamps ( r 
louble ibi 
number 

ho of 
S0-*olt 
IScp 
LempaCor 
ioubis this 


1 8 

2 

1 


3 2 

4 


Aor,t, 

4 2 




0 0 

8 


/fl 

7 2 

12 



12 8 

20 

10 


22 7 


18 


29 0 

50 

25 


48 0 

75 

33 


82 0 

95 

13 

a 

06 0 

155 

V. 


Y ith 100 volt E M F tb« circuila 
can be about 80 or half this dis 
tance with SO %olt pressure li a 
greater distance occurs the resistance 
u increased proportionateljr and a 
larger conductor becomes necessary, 
as there should not occur a greater 
fall of potential than 2 \olt* The 
increase m the area of the conductor 
be proportionate so that if for 
twelve 16 candle power lamps on an 
80 yd circuit a * conductor is 
needed, then a 160 jd circuit will 
require a conductor or its equiva- 
lent Always remember that a cutnut 
can be spoiled by using a conductor 
one size too small 
Circuits aad their Arrange 
meut — In works of a moderate size 
the systemof wiring commonly adopted 
IS to run a pair of mams from bottom 
to topof building, and to takeflowand 
return bi-ii dies from the e to tlie 
* i’ mi-anj a strauiJ "lie or caUc of seien 
20 gaQS=»ir«s 


lamps as Fig 65 After pasomg a 
certam amount of nork the mams may 
be reduced in size proportionately to 
the amount of work before them 


n rl 

^ 

4 \ 
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There is no occasion to do this unless 
the saving in cable i» considerable 
The lamp branches are of smaller 
conductors than the mains 

In this example it will be seen that 
there is a mam sw tch on the street 
side of the meter, and a mam cut out 
accompanies it as shown, both these 
being necessary in eveiy case It is 
not usual to put another switch in the 
mams on the consumer s side of the 
! meter unless a slightly different system 
havmgadistnbutmg board is adopted 
Switches can, howei er, be put where- 
everdesired All lamp branches have 
cut outs, and the point at which the 
mams are reduced m size, as just 
referred to, should be provided with a 
cut out also Switches are put to the 
lamps as a matter of course, but where 
it 13 desired to operate several lamps 
one switch, it is simply arranged as 
Will be lUuatrated directly 

AVhere a distnbutmg board is used 
the ammgement of connections is 
G 2 
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equally bright, which it might DOt be 
wth Fig 69, if the circuit ft long 

Another method of equahamg the 
current to a number of Umpa ift aa 



rio <9 Fio to 


Fig 71 and generally iaown »s the 
nng aystem The term nng would 
maae it appear that the couductore 
were run in a circle but this is not 
necessary If this method is adopted 
lor a aerwt ol lights along the comice 



of a ceiling then it would he an 
oblong or square circuit as lUustrated 
Are lamps can be connected out of 
tlie wring used for an installdion of 
incandescent Lamps A branch flow 
and Tctum is taheu as usual tsit 
helore the current reaches the lump it 


has to pass through a “resistance 
(which usually has the switch connected 

with (t) as Fig 72 





Joints — A badly made joint (a the 
same as an usperfection in the wire or 
cftble, as it does not admit of » free 
and full flow of the curceut The 
result 19 an insufEcient current for the 
bghts, and very probably the heating 
up of the spot It IS one of the most 
likely causes of fire A badly made 

K mt usually means imperfect contact 
tween the twoendsof the co^uctora, 
and, referring to the water pipe 
analogy agam it is like putting a piece 
of I in tube in ft 1 in service and es 
pectiog the full vulume to flow that an 
unrestricted 1 in pipe is capable of 
affording It will be found that fire 
oCBce rules have something to saj 
about joints, and most of them specify 
resin as the flui for soldeniig There 
13 no objection to this with plain wires 
or cftblea of a few strands, but witli 
cables of say 30 strands skill will be 
needed to make the flux flow properly 
and cleanly through this mass of wire, 
for It IS imperative that the solder pass 
right through and make a perfectly 
8(^ mass of the strands Surface 
Boldem^ 13 useless, and brings all the 
dangers there are into existence In 
America the use of spirits u permitted, 
and there is much to be said in favour 
of this Spirits have a cleansing effect, 
and, most important, a moderately 
uuskiUed man has every cliance of 
mat a sound, il not a handsome 
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as there is a possible risk oi arcu^, 
Tvhich w ould set tire to an inflammable 
base The requisite features m a mam 
switch are (1) china or slate base , 

(2) a quick break to reduce sparking, 

(3) a throw off action so that the 
switch cannot be left partially or in 
sufficiently open and arcing takes 
place , (4) ample contact sur^e, 
preferably a rubbmg contact that will 
adjust Itself to wear and tear , (5) 
“olidity of construction (6) good 
ter min als, well attached for the cables 
to be connected to These are pro 
Tided either by clamp screws or by 
sockets mto which the cables are 
soldered 

Of “cutouts there are wious 
kmdsof small and oraamental designs 
for rooms, also embodied m tbeceihug 
roses of pendent lights and of a larger 
kind for mains or mam switch boards 
The pnnciple of a cut out or safety 
fuse, 13 to cause the current to p(ts» 
through a piece of strip of metal » hicb 
will m no way interfere with its free 
passage up to certam hmits (its normal 
strength) but which will melt if the 
E SI 7 rues sufficiently to cau>e beat 
mtheconductuig wires Themetallic 
stnp or wire which melts is usually tm 
or sometimes an alloy of tm and lead 
klain cut outs, al»o the larger branch 
fuses are either single or double pole, 
but preferably the latter, as a single 
pole will not afford safety under e»ery 
possible condition The situations of 
cut-outs should have consideration for 
they do come mto operation occasion 
all} , and then it is necessary to put 
new Im strips or wires ra Bases and 
covers of cut outs should be of poree 
Lim 

Electric Light — ITinnp in 
MetaJttc Conduxts — kt the prerent 
time the practice of using steel condnits 
or tubes for the covering of wires of 
electnc hghtmg sy terns has become 
almost universal and promises to be 
quite so at a very early date Every 
one executmg electrical work of this 
kind realises the many advantages the 
conduits offer, so much so that few 
TOstaUations of any importance are now 


completed except on this sjstem 
Dnmig the comparatiiely few years 
smce Oie system was mtroduced by 
The Simplex Steel Conduit Co Ltd , 
probably no other branch of electrical 
mdustiy has shown such a marked 
development and obtains such general 
approval It would be beyond the 
scope of this work to fully describe the 
system which is capable of application 
to the most difficult cases, especially 
where there is a liability to the presence 
of mdamm^ie gases as the Simplex 
Company issue an admirable booklet 
©ving details ot tha methods, of instal 
lation Readers who wish for more 
general mformationon modem methods 
of wiring should refer to the work by 
Ibbetaon recently published by E. and 
P K SpoD, Ltd 
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hooks or supports can be made ly 
bending gliss rods, by the heat of a 
cliarcoal fire, or of a gas burner, to the 
desired shape Those objects nhich 
cannot be suspended or attached to 
hooks, are put into perforated ladlea 
of porcelain or stoneware It u less 
econotnical but sometimes absolutely 
necessary, to use baskets of brass cw 
copper wire cloth Those who fre 
quently have to cleanse very small i 
articles will find it adrantageous to | 
employ a basket of platinunf wire cloth 
n Inch, although expensive m the first I 
cost, will be found cheaper in the end, 1 
as It IS almost mdeatructible I 

Dipping in old Aqvnforta —If you 
bare any aquafortis (nitnc acid) already 
weakened by preceding dippings 
plunge mto it the articles which hare 
passed through the sulphuric acid I 
pickle bath, and hare l^n nnsed 
They may remam there until the red I 
coat of copper protoxide has entirely 
disappeared, leanng, after nosuig a 
uniform metallic lustre The dipping i 
la old aquafortis, though not aW | 
lutely necessary is recommended for 
two reasons it economises the cost 
of fresh acids and, as its action is i 
slow, It prerents the too raiud corro i 
sitm of the cleansed copper dunng the 
time of the solution of the protoxide 1 
IhppinQ 111 AqvafoTtlS (l> d Soot — | 
After nnsing in fresh water the aril 
cles are well shaken and drained and 
then plunged into a bath composed of 
100 parts nitnc acid at 36° B 1 com ■ 
tnon salt, 1 calcined soot Tina mix 
ture attacks the metal with the great 
est energy, and the pieces should ' 
therefore not remain in it more than | 
a few seconds The volume of acid 
should be about 30 times that of the 
articles to be cleaned, m order to , 
prevent too great an elevation of tem j 
perature due to the chemical reaction I 
which would result m the rapid I 
weakemng of Jie acid After this ' 
bith — and rapid nnsing m order to 
prevent the production of nitrous 
vapours— the pieces present a fine red 
lustre, gold vellow, or greenish yd 
low, according to the alloy employed, 


and such as to make one beheve that 
they are entirely cleansed of foreign 
matter , yet if the pieces m this state 
are plung^ mto a ^ding or silvering 
bath, th^ become entirely black, and 
Witlmut any metallic lustre If the 
pieces are put aside mthout rmsmg, 
there rises on their surface a green 
froth and nitrous vapour, winch indi 
cate the decomposition of the acid 
with which they are contaminated 
When the vapours have disappeared, 
the pieces, even after washing remain 
of a dull black, on account of the 
formation of a lasic copper salt which 
is not soluble m water This last 
mode of operating, called blacking by 
aquafortis is preferred bya feweilders 
vanusbers, and colour fixers, who find 
it economical to allow the production 
of nitrous vapours while the pieces are 
draining on top of the vessel winch 
contains the acids Any subeequent 
operation u tobe prefaced liya nnamg 
in fresh water Wbea small objects, 
such as pins cap> or eyelets, are to be 
dipped, they ere put into a stoneware 
p>t, with a small quantitv of aqua 
fortis, add then npidly s^ken and 
stirred In thia case the acid i> 
entirely used up with the production 
of abundant vapours, and the objects 
remain blacken^ and ready for a 
further cleansing Care must be 
taken in the dioiee of aquafortis 
Three kinds of mine acid at 36° B 
arc to be found in the trade One is 
perfectly white another is straw 
yellow and another is more or le»s 
dark red The white acid, without 
nitrous ^is, does not cleanse well, 
especially when freshly u«ed The 
acid acts too powerfully, and pits 
the copper Tlie straw yeUoiv acid is 
preferr^ to the othera bitnc acid 
St 10° B IS too energetic and costly , 
however certain ojjerators who have 
; to clean’^ large quantities of copper 
' wares prefer it on account of the 
TSpidity of the operation The acid 

1 1* spent when its action on copper 
good* becomes too slow, and when the 
object* removed from the bath are 
covered with a kind of bluish white 
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him Sutli aud n pre encil fjr the 
preceding operation, nanielj, dipping 
in old aquafortis or for dipping in 
the whitening bath \ err good a |ua- 
fortis may cleanse imperfectly nhen I 
the temperature 13 too low or too high | 
This accounts for the diHieultj of 
cleansing in frosty weather or during i 
the great heat of summer [ 

Aquafortis for Bnjht Luitn — 
There u an eicelleut way of obUiniug 
a bright lustre on surfacei. which hare 
been dulled or slightly ptted 
defectiie cleansing or by pmsage 
through acids for remoring gold or 
silver Place them for a few minutes 
in a bath composed of 1 part old aqua 
fortia nearly spent 6 hTdrochlonc 
acid 2 water The pieces when re 
moved from the bath are entirely 
blacls, and must be thoroughly nn>ed 
tn water to remove the kind of black 
Biud which covers tUera Tticvare tlieu 
cleansed and dipjicd sgaia This bath 
wUl be found Useful bv electro gilders 
It IS aUo convenient ^or removing tbe 
sand adhering to the castings of copper 
alloys large pieces may remain in 
the b>ith tor 20 10 minutes as this 
mirture acts very slowly on copper and 
Its alloys 

Dippiivj tn Compound Acidt for a 
Dngkt Ltitirt — These acids are ol two 
kinds according to the object in new 
If the pieces are tohavealm^t Instre 
they are stirred for 1 or 2 seconds in 
a hquid prep-ired the day before and 
cold made of lOO parts nitric acid at 
16'’B , 100 sulpiiunc acid at «8'’B 
1 common salt In preparing this 

vessel and then sulphuric acid which 
13 much denser and would not imv 
readily if It were put 111 first At the 
time of mining especially when the 
salt IS added, considerable heat and a 
quantity of acid and injurious fumes 
are produced, so tliat it is prodent to 
operate m the open air, or nnder a 
good chimney hood with a moveable 
g1as3 sash ks these acida mnst be 
emplove.1 cold, it is necessarv to pre 
pare them in adi ance Copperarticles 
after this dipping, are lightei coloured 


and much brighter than after the pas 
sage through aquafortis They may 
then be con»iJered as completely 
clanged, and must be immediately 
nnsed in plenty of clean water The 
above acids are too eneigetic for small 
articles such as pms or hooks, which 
are generally cleansed in stoneware 
colanders As the small articles stop 
up the perforations, the acid cannot 
run out so quickly as desired, and 
begina to heat and give off fumes, tbe 
pieces blackening before they can he 
rinsed Therefore, for gnaall pieces, 
ad I to the above mixture one eighth 
of Its volume of water Place the 
articles in a stoneware pot , stir rapidly 
witba sctdl quantity of bitters as the 
last mixture is termed, and then the 
whole IS plunged mto a quantity of 
fre«b water as soon at the acid has 
tufBcieutly acted Thu method u not 
ecoDomtcal, as the scid is lost , but 
the dipping Lquors do not become 
heated 

Whitening tothcoesiats of old aqua 
fortis, sulphunc acid, common salt, 
and uncalcined soot Pour into a 
large stoneware vessel a certain quan 
tity of old aquafortis from previous 
dippings and then add twice the 
volume of aulpliuno acid at 66® B 
The mixture is allowed to cool off 
until the nest dvy The copper 
utrate of the old aquafortis becomes 
converted into sulphate, which by 
cooling crystallises against the Sides 
of tbe vessel Decant the liquid 
portioa into another vessel and then 
add 2-1 per cent of common salt, and 
aa much of calcmed soot This mix- 
tore IS much less energetic than the 
compound acids for a bright lustre, 
sod often replaces them advsntage- 
oudy The crystallised copper sul- 
phate IS coUected and sold This 
I bath IS strengthened when necesMWT. 

by the addition of stronger aquafortis 

and oil of vitnol To replace tbe 
portion used up during the day equal 
quantities of old aquafortis and od of 
vitnoI arc added at the end of tbe 
cUy The next morning the liquors 
are decanted, and the copper sulphate 
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IS gathered Soot and commoQ salt 
m sufficient proportions are then 
added In tins manner a perpetual 
and cheap whitening bath is prepaid 
Compound A ctds for a Dead Datlrt 
If it IS desired to give the objects a 
dead lustre, they are, after dipping m 
aquafortis and nnsmg, plunged into a 
hath, prepared preTiously, composed 
of 200 parts nitnc acid at 36'' B , 100 
sulphuric acid at 66° S , 1 common 
salt, 1-5 zinc sulphate Copper arti 
cles may remain 5-20 minut« in the 
cold bath, and the dead lustre will he 
the more apparent the longer the im 
mersion has been From this bath, 
after a long nasing, the objects liare 
an earthy appearance This dulness 
IS removed by a rapid passage of the 
pieces through the compound acids for 
a bright lustre, and by an immediate 
rmsing It they remain too long in 
the Utter acids, the dead lustre will 
disappear and the operation for dead 
lustre ivill have to be repeated If a 
b«th for the bright lustre is not at 
baud, the objects, after nnsmg, may 
be rapidly passed through the dead 
lustre bath, which will lemove the 
dulness of the lustre caused too 
long mmersioc After long use, the 
compound acids for a bngbt lustre 
may be employed in a certam measure 
for a dead (ustre bath The mode of 
operation remains the same 
Dipping tn Aitrate of Mercury — 
Tills operation consists in plunging the 
cleansed articles for 1-2 seconds mto 
a solution of 2^ gal water J oz nitrate 
of mercury, J oz nitric or sulphnnc 
acid IVbec nitrate of mercury is 
poured mto the water, a thick cloud 
is formed, of a yellowish white colour, 
which subsequently disappears Stir 
the mixture before usmg it The 
proportion of mercury salt aboie 
named must be modified, accordil^ to 
the size of the pieces and the nature 
of the alloy Thus less mercury will 
be used for light pieces of jewellei> 
which need a very tlun deposit (to 
the other hand, more mercury is re 
quireil for lieavj objects, such as table 
ornaments, which should receive a 


thick deposit of gold or siher Ihe 
latter must come from the mercunal 
solntion with a perfectly white and 
bngbt appearance, looking like silver, 
whilst the colour of the light articles 
18 scarcely changed After a perfect 
cleansing, the pieces will, after passing 
through a strong mercurial solution, 
be perfectly white and bright But 
there will be a cloudy appearance, or 
various shades of colour, if the cleans 
mg has not been properly done The 
amalgamating bath becomes spent liy 
use , it ma^e reviv ed by tbe ildition 
of a few drops of mercury nitrate but 
It a better to prepare a fre»h one 
No intervals must be allowed between 
the venous operatioias of cleausmg 
Tbe dipping laths are orditmnly held 
in vessels of glass, stoneware, porce 
lam, or of any other material which 
resists tbe corrosion of acids Common 
earthenware and that with a leod 
glaze must be carefully avoided The 
dipping pots must be rather high, and 
be furnished with a cover, in order to 
prevent evaporation Tliose with 
ground ed^s mayj>e covered with a 
pone of glass Wide open mouthed 
earthen pans are very good for rmsing 
A large hood, communicating with a 
chimney, and closed with a sbcling 
glass eash, chould contain the following 
apparatus for complete cleansmg opera 
tions A furnace and sepaiate pans 
for first dipping, old aquafortis, aqua 
fortis and soot, compound acids for 
dead, lustre, compound, acids for biught 
lustre, solution of mercuiy nitrate, 
acids to dissolve gold from old pieces , 
acids to diasolve silver from old pieces , 
with two large pans for nnsmg with 
a constant flow of water If the 
draught of the chimney is not suffi 
cient, a small fire may be kindled 
I under the hood A gas burner is often 
suffiment The pot of mercury nitrate, 
with twfo nnsmg pans, maj be placed 
near the platmg lath 

Cleansing Iron — Cast iron is 
cleansed by being immersed for 2-3 
hours ID water coutaimng 1 per cent 
I sulphuric acid , the metal is afterward! 
nn^ in cold water, and scoured with 
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slvirp sand and a fibre IruaU ch- a I agenU Mil not, like acids, act simul 
coarse rag then put again in the and > taoeou«ly on esery part of the object, 
pickle, nnsed, and plunged into the and «t is impossible to entirely prevent 
plitiag bath If more than 1 per the action of air, steam, gases, and 
cent of sulphuric acid 13 added to the acid fumes Heat the object toaduU 
nater, the length of the immeraien red heat upon a slow fire If the 
must he shortened, otlierwn* the mat silver is pure it becomes covered with 
iron will be deeply corroded, and the a thin bluish film but if, as is nearly 
carbon of the metal, which IS insoluhle always the case, the silver is alloyed 
in the pickle, will with great difi^cufly with a vanable proportion of copper, 
be removed by the friction of the sand the latter becomes oxidised, and covers 
Cast iron does not gild or siher well, the piece with a greyish black coating 
by a direct deposit of the jM-eoous While the piece is still hot, plunge it 
metals Copper or bra»a depoNits are into a boiUng pickle of water and sul 
better although far from perfect hot phunc acid, w hieh dissolves the oxide 
if caat iron a tinned the coat b ad If the heat hao been sufficiently pro 
herent and will afterwards receive tractol for oxidising all the copper on 
copper brass gold, orsijver ifdesired tbesarfcice, the object when removed 
If It u desired to keep cast iron I from the mckje >s of a perfectly dead 
cleansed for some time before plating white It is greyish li the heating has 
iC, It is necssssry to preserve it in a i been toosfiort amf the opersCioa must 
liquor rendered alkaline bj caustic be repeated as many tunes as are needed 
lime, potaeh or soda or Uieir carbo i for a perfect lustre Or the silver 
nates but caustic lime water i» the | may be placed in sheet iron boxes filled 
cheapest and most ea^y method, and with a mixture of powdered borax, 
cast iron which lias rem uiie^l it for I lime and charcoal du>t The borax 
a few hours will not rust after a long ihssolves the copper oxide as soon as 
exwBure to a damp atmo<pliere I formed If the object* to be cleaned 

The cleansiug of wrought iron « are hollow, it unecessary, before heat 

efibeted in the same manner as cast ' mg, to make a small hole which will 
iron, but it will liear a stronger pickle I allow of the escape of the air expanded 
and a longer izsmersios i e or^mtrj by (he fire ITichout (hie preoautios. 
wrought iron cohered with a film of the piece wiU burst open tVhen the 
black magnetic scale or of red rust piece la put into the pickle, the acid 
Whitened, filed, or poiidiediroo must liquor enters through the bole, and 
be treated like steel ' taL«, the place of the air between the 

Cleansing I,ead and Tin — | sheik, and i» difficult to remove In 
Tin, lead and the alloys of these order to prevent the spotting of the 
metaU are much more difficult to j piece by tms liquor it is dipp^ for » 
cleanse than xme A rapid scouring I few minutes into a very dilute solution 
with pota*h lye and a ru^ng with a ( of ammonia or of soda crystals, which 
hard substance are the only means of prevents the action of the acid upon 
effecting this The objects are some I the silver Then place the article 
tunes plunged into diluted hydro between layers of dry and warm fir 
chlonc acid but the first operation sawdust, which will absorb the saline 
IS nearly always necessary Kritinth solution Nitnc insteadof sulphuno, 
standing the greatest care, the direct aod, may be used for the pickle bath 
deposit of the precious metals is Hiffi Tn ^is case, the water must be dis 
cult, and does not silhere well The tilled, anti the acid free from chlorme 
results are much better if a coat of or hydrochloric acid, otherwise the 
pure copper or brass is mt«posed silverwarewillbecoveredwithabluish- 
(>ctween the low mewl and the goll white film of silver clilonde This 
or silver method will not suit articles in wluch 

Cleaning Silver. — Mecliamcal iron or auc may be present In such 
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cases, employ alkalies, and pobsh 
afterwards with Tery fine sand or 
pumice, with the aid of a stiff and 
short hru'h, or with a scratch brush 
alone Perfectly cleansed ailTer may 
directly receive a metallic deposit 
which will have the same dead lustre 
as the object itself, but it is customary, 
before introducmg thearticles into the 
platmg bath, to scratch brush them 
Bright lAittre for Small Artxdta — 
Very small articles, which cannot be 
scratch brushed, receiveabnght lustre 
by mutual friction The operation is 
generally performed with the hands 
The articles to be hr ghtened are intro 
dueed together with box wood saw 
dust, bran, or sand, into a bag the 
ends of the beg being gathered into the 
hands’with tne thumbs inward, the 
beg u shaken to and fro As this 
operation becomes very fatiguing, 
mechanical means may be employed to 
effect the shakmg 

Cleansing Steel — Polished 
articles of steel or iron must be first 
cleansed ma boding solution of caustic 
lye, and rubbed with pumice dust 
which acratches the poWi slightly, 
and thus produces a better hold for the 
metals afterwards to be deposited 
They are then rapidly passed through 
a bath composed of 1 qt water, 12 oz 
hydrochloric acid, 4 02 sulpbune 
acid, nnsed in cold water, and plunged 
into the plating solution C^fnlly 
avoid substituting mtnc acid for the 
hydrochloric or sulphunc acid of the 
above acid bath Iron and steel may 
be well gilt, without an mtermediwy 
coat, in hot gilding baths Silvenog 
directly upon steel or iron is always 
imperfect and without adherence il is 
therefore customary to mterposeacoat 
of copper or brass, w hich renders the 
further operation of silver platmg 

Cleansing Zinc — Zmc is cleansed 
by being passed through a boiling solu 
tion of caustic lye without remaining 
too long m it, because it may be 
corroded and eveu dissolved after 
■pJjiaigj'J. tw v. 

into \\ atcr coutimiug 10 20 pa* cent 


snl[diiincacid, then nnsed m plenty of 
warm water, and, when necessary, 
brushed with a stiff brush and pumice 
dust, or scratch bru'hed Tlus last 
operation is especially useful when 
parts have been united with tin solder 
which becomes black and dull by the 
alkalme and acid baths Another 
method is to dip the articles rapidly 
into a cold mixture of 100 parts sul 
phunc acid, 100 parts nitric acid and 
1 common salt, and quickly nnse in 
cold water perfectly free from copper 
salt, which mil blacken the zinc If 
instead of quickly cleansing the zmc, 
It Is allowed to remain a little longer 
ut the mixture, it acquires a dead 
lustre which may be utilised for pro 
ducing contraets between the vanous 
parts of the same omatnent The dead 
lustre will become a bright one, if the 
object IS quickly plunged m several 
times, and nnsed as often, m the same 
compound acids It often happens 
that the hnes of tin or lead solder are 
black after being dipped into the acid 
bath It IS then sufficient to scratch 
brush before placing the obieet m the 
platiagsoluUou &cmay be slightly 
amalgamated with the solution of 
nitrate of mercury ■ this incraases 
the adherence of the deposits It is 
often necessary, from some defect in 
cleausmg, or m platmg which im 
pairs the adherence of the deposits, to 
do the wofk over agom In such a 
case, remove the copper entirely by 
plunging the object into aquafortis and 
soot untd it appears black Another 
dipping into the compound acids will 
render it perfectly clean and white, and 
ready to receive a new deposit 

S«atch brushing. — Scratch 
brushing is to remove the dead lustre 
on an object by the frequently repeated 
fnction of the points of many stiff and 
straight metalhcwires called a scratch 
brash or wire brush Its shape vanes 
with the articles to be operated upon 
Ahandscratch bnishismadeof numer 
ous wires, stiff and strfught, taken from 
a bundle or coil of hirge diameter, so 

' curve bur delicate objects, scratch 
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brushes are midc of spun gltoi the 
fibres of » hich are \ ery thin an I 
elastic For making a good hand 
scratch bru'b, choo.e a bun lie or cod 
of brass wire of the proper thickness 
and wrap a good string tightly roun I 
it for about two thirds of the intendeil 
length of the mstrument usually about 
8 m Then with a cold chisel cut 
the bundle of wire close to the string 
at one end an I at i in from the other I 
end of the string wrapping Dip the 
end closed by the string into a neutral 
solution of zinc chloride and plunge 
into melted tiu «luch sof fera the ^ 
wires and prevents their separation, 
and injury to the hand of theoperator . 
The tool Is then fixed to i thin wooden 
liaodle which projects above the sol- 
dered end \ery small scratch ' 
brushes are necessary for reach ng 
small holes and corners An old I 
scratch brush the wires of which have I 
been bent m every direction and fixed 
to a long handle is useful for rubb ng 
Che iQsidee ot certsic pieces such as 
vases hcratch bruiluDg is seldom 
done dry the tool and pieces must be 
constantly wetted wit£ a stream of 
water which carries sway the im|Hin 
ties Good metallic depusiU are only 
polished by the fricdou of the scratch 
brush teid ones scale off from the 
defective adhesion A Urge tub with 
a board placed across it on which to 
rest the pieces tnay be need and 
various solutions are rmployni to assist 
the brushing such as water and vine 
gar or sour wine or solutions of cream 
of tartar or alum when it is desired 
to brighten a gold deposit which e 
too dark but generally a decoction 

marsh mallow all of which aUow rf 
a gentle rubbmg with the scratch 
brush, with the production of an abnn 
dant scum Every 5 or 6 days the 
old liquid 13 carefully decanted so 
as not to carry away the deposits 
at the bottom as they aiway ■> contain 
some of the precious metals which 
are collected to be afterwards treated 
For Binall objects ii 1 articles of jewel 
lery hold the scratch brush se awnting 


pen, and the motion is imparted by 
the wn»t only the forearm resting 
on the edge of the tub For larger 
articles of bronze, bold the fingers ei 
tended close to the fore part of the 
scratch brush so as to maintain the 
wires and, with raued elbow, strike 
the piece repeatedly with a sliding 
motion vt the same time When a 
hollow u met which cannot be rubbed 
^thways a twisting motion is given 
the tool CircuUr wire brushes, 
fixed on the »pmd]e of a lathe and the 
wires of which move all in the same 
direcCioa have been constructed for 
certain pieces of silversmith work, 
8ucha« folks and spoons 

The bfasa wire used for the manu 
faeture of hand or circular scratch 
brushes is of various strengths Thick 
wire* are employed for "bronzes, and 

thinner wires for lighter articles The 
Wirt* must be pre*erved stiff and 
straight XVben a hand scratch brash 
become* too short cut the twisted 
ends with a cold chisel and s sew 
portion of wire is uncovered by re 
moving part of the string wrapping 
To remove the twisted wire ends, rmt 
the scratch brush upon a lead block, 
and cut (hem with a sharp coldobuel, 
vnlhoneetrokeofahammerif possible 
When they begin to curl they are 
now and then beaten with a mallet of 
bov wood upon a small block kept 
between the knees, so aa not to produce 
adeadstroke Scratch bru'hrsifkept 
too long in water become hard when 
greasy they are cleansed in caustic 
potash oxide u. removed by the com 
pound acids This last operation and 
even dipping m aquafortis is some 
tunes resorted to for dunroisbmg tne 
size of the wires and making them 
smoother The circular brush is 
occasionally resorted to for diminishing 
the «■»* of the wires and making them 
smoother The circular brush is occa 
Eionally reversed in order to change 
the direction of tlie wires 

Fig 76 alcdef illustrates various 
fomuof sreutch brush in comn on use 
I The nrcuUr yattern c 'I is, of course, 
employed in a lathe 
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Lathe for Scratch-Brush — An 
ordinary lathe is used for scratch 
brushing, upon the spindle of which 
IS fised a circular brush of brass wires 
A wooden frame cos ers the wire brush , 
it IS open in front , the top supports a 
small reservoir from which a ekudo- 



runs upon the brush A 
28 the projected water and 
leis 11 rail into a zmc pan resting on 
the bottom of the bos 

Batteries —Although tlie dynamo 
has superseded the pnmary batteries 
in large plating works, very good work 
can be done with one of the many 
types described in the article. Electric 
Battfries which see 

Vats, etc — For sniill work 
earthenware paiu, white glize*! 
make very guodiats The 


a great extent on the class of work 
hkelj to be undertaken, hut one hold 
mg 4-5 gal is a very useful size If 
possible, the pan should be about the 
same m depth as it is in diameter 
A large bell glass or fish globe serves 
well 

Three pieces of | in brass or copper 
rod should be jrocured, long enough 
to learii across the vat These an. 
termed sluing rods, from which the 
anodes and articles to be plated are 
hung Suitable suspending rods for 
the articles are maae of small bent 
glass tubing 

The water used must he quite pure, 
in other word* distilled water alone is 
suitable 

Amalgamatisg; Salt —This is 
a mercury salt with three acids, and 
IS compo^ of the sulphate eitrute, 
and bichloride of tbs metal It i» 
liquid, more or less coloured, tery 
dense and gives in water » yellow 
precipiUte wbeh is dissolved by 
escsss of acid It produces a violet 
slam on the skin, end amalgamates 
copper and its alloys thoroughly and 
rapidly It is used for amalgamating 
the zincs of batteries and dispenses 
with the metallic mercurj it is more 
easily applied and prevents much trou 
ble in gildmg works It is prepared 
by boihng the nitrate of mercury 
upon an excess of a povider composed 
of equal parts of hisulphate and bi 
cblonde of mercury the liquor only, 
remaining after cooling is used 

Alumimuni Deposit — This is 
an uncertam metal to make an electro 
deposit with The followmg is said 
to be reliable 50 parts by weight of 
alum, dissolved in 300 of vater and 
I to tbi.< oie added 10 parts aluminium 
chloride Heat to 200° F , then cool 
When cold add 39 parts cyanide of 
I potassium A feeble current is best 
I Antimony Deposits — (a) This 
has all the brightness of polished cast 
I iron Its dead lustre is a slate grey, 
and it may be easily scratch brushed 
' and poli^ietl it resembles blick plat 
I mmn, and may take its place in many 
' CAM's Lull for an hour, m a porcelain 
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dish or enamelled cast iron Tcssel 
2t gal water, 70 Oi soda carLouate, 
17J oz finely powdered antimony sul 
phide Filter the boilmg solution 
through paper or fine cloth by cool 
ing it deposits a reddish yellow powder 
of antimony oxysulpInJe Bod this 
powder again m the same liquor and 
the new solution is theantimoiiybnth 
It is necessary to use the hath con 
stantly boiling For the anode, use 
either a plate of antimony <*■ a plat 


(i) Copper may also be covered with 
a layer of antimony by the following 
process DisooUe antimony chlonde 
in alcohol and add hydrochloric acid 
until the nurture becomes clear clean 
the copper well, and leave it in the 
both for f hour The effect of the 
alcohol u thus esplained itmoderates 
the precipitation of one metal from 
lU solution by another metal, and 
causes the preeipitate to fall id an 
extremely dinded state when alcohol 
IS used alone, without water, the coat 
ing of copper thrown down is reduced 
to the last degree of tenuity It is 
reoommended that when the work is 
fimahed it should be well washed, first 
m water, and afterwards several times 
sm^BBively with a solution of soda 
carbonate, and with weak hydrochloric 
acid, and finally carefully dried id a 


Bismuth Deposits —Bertrand 
has succeeded m produomg a gidvaoic 
deposit of bismuth on the surfaces of 
other metals He uses a doable ehio 
tide of bismuth and ammonia The 
operation is performed cold, with a 
solution contaimng 2o 35 gr of chlo 
nde per litre A smgle Bunsen pile 
should be used On coming out, the 
objects are coated with a dark losing 
slime, beneath which the sheen of the 
bismuth may be detected The latter 
adheres very closely to the Eub|acmt 
metal, and takes a fine pohsh, the 
colour being mtermediate betwixt 
antimony and old silver 

Brass Deposits — All the maun 

factures of bronze composition made of 
zme or cheap alloys, have a bras de 


I posit placed on before the bronze lustre 
’ IS given as the bronzing operation is 
I more easy and satisfactory upon brass 
' deposits. The preliminary and finish- 
I idg operations and the disposition of 
the baths are the same for brass as for 
copper deposits Heat is employed 
I for brass deposits by those who electro 
I plate coils of iron or zinc wire with 
this alloy The proper temperature 
I vanes from 130® to 140®F , and the 
coils of mre dip only.one half or two 
thirda of their diameter into the bath 
The bath la put into an oblong open 
iron boiler heated by fire, steam or 
hot water The inside u hned with 
braas sheete connected with the positive 
I pole of a lattery A stout cower or 
brass rod, m the direction of the 
length of the boiler, rests upon the 
edges, and the contact of the two 
metals is mvented by pieces of rubber 
tubiog The rod is connected with 
the negative pole by a binding screw 
Remove the binding wire from the 
coils, and loosen the wires, henduig 
the ends together into a loop Bip 
the wire in a pickle of dilute sulphuric 
acid, and hang it on a strong round 
peg held in the wall so that the coil 
may be made to rotate easily After 
a scrubbu^ with wet, sharp sand and 
a hard brush give the cod a primary 
depoetl of pure copper It is then 
suspended imm the honzontal rod 
oter the brass lath, where only a part 
of the cod at a tune dips into the 
solution and receives the deposit , the 
' cial must he turned now and then ^ 
or J of its circumference by dippmg 
the coil entirely into the liquid, the 
opuatioa IS not so successful The 
wires are washed, dried in sawdust, 
and then m a stove, and lastly passed 
through adraw plate, to give them the 
fine polish of true brass wire Copper 
mid brass wires are also covered with 
brass electro-deposits, m order to give 
them vaneus ehades 
SUuttmt/or Bathi —(a) The ordi 
naiy potassium cyamde la often pre 
fared to the pure article, on account 
irf its lower price , but the real value 
and diasoiiing property of ordinary 
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cyanide are very variable The follow 
ing IS a general method by wlucli a 
bath of brass may be prepared with 
any kind of cyanide Dissolved to 
getber, in 2 gal water, 8 oz copper 
sulphate, and 8-10 oz 2 inc sulphate 
(6) 4 02 copper acetate, with 4 5 oz 
fused zmc protochlonde , and add a 
solution of 30 oz soda carlxmate, which 
produces a precipitate of copper and 
zmc carbonates , allow tbis to settle , 
then decant the supernatant liquor 
and replace it by fresh water two or 
three times after as many setthngs 
Then pour on 2 gal of water contain 
mg, m solution, 30 oz soda carbonate, 
and 16 oz soda hiaulpbite while 
stirriag with a glass or wooden rod, 
add ordinary potassium cyanide until 
the liquor is perfectly clear or until 
nothing but the greyish black iron, 
found IS the cyanide or the brown red 
iron oside la the zmc sulphate, remains 
mauspension An additional quantity 
of about 1 oz of ordinary cyanide 
improTes the conducting power of Ibe 
liquor 

{e) Cold, for ail SfttaJt — Copperand 
onoearbonatea recently prepare, each 
4 02 soda carbonate incrystala soda 
bisulphite and potassium cyanide.pure, 
each 6 oz , and A oz white arsenic 
water, about 2 gal This bath u pre 
pared as follows Dissolve in 3 pints 
water 5 oz copper sulphate and 5 oz 
crystallised zinc sulphate and add a 
solution of 1 4 oz soda carbonate in 1 
qt water A greemsh precipitate of 
mised copper and zinc carbonates la 
formed stir well, and allow to deposit 
for several hours The supernatant 
bquid.boldmgtheuselesssodasulphaVe, 
IS thrown away, and replaced by near^ 
2 gal water, in which are dissolved 
the bisulphite and carbonate Dissolve 
together m the remaining warm water 
the potassium cyanide and the arseni 
ous acid, and pour this hquor into the 
former one, which is rapidly decolour 
ised, and forms the brass hath Rller 
if necessary Arseniousacid causesthe 
deposit to be bright, hut if in too great 

grey colour to the metal This incon 


vemence is slight, as the yellow colour 
soon predominates The arsenious 
acid may be replaced by soluble arsen 
ites potash soda, or ammonia, but 
the proportions must be doubled The 
baths for cold plating are generally 
placed m wooden tanks hned mside 
with gutta pereha, which resists their 
actaon for a Icmg time The sides of 
the tank are also lined with one or 
more brass sheets joined together, 
connected with the last carbon or 
copper of the same battery, the inten 
Bity of which IS regulated by the sur 
face of the articles to be plated The 
articles are suspended ^ copper or 
brass hooks to stout rods of the same 
metal, all connected with the last zmo 
of the battery 

<.d> J^or Iron ond Tin —Dissolve to 
getber in 14 pints pure water 7 oz 
soda tssulpbite, 17 oz potassium 
cyanide No 2, 84 oz sods carbonate 
To this solution odd the following, 
mode m 3} pints water 4^02 copper 
acetate, oz neutral zme proto 
chloride The two liquors become 
colourlees when mixed Ammonia 
must not be used for brass plating 
baths for iron especially for solutions 
worked in the cold 
(e) A colour resembling brass is given 
to stnoll orliclea of iron or steel by a 
long stimng in a suspended tub, con 
teining 1 qt water, and of copper 
sulphate and Un protochlonde crystal 
liBM, about f oz each The shades 
are modified by varying the proper 
tions of the two salts 

(/) For head and i’etefer — Lead 
and pewter should be cleansed in a 
acdution of about 4 oz nitnc acid to 
1 gal water in which they remain for 
) hour Pewter is more easily coated 
with brass than lead, hut the same 
hath may be used for either They 
are then nnsed, scoured with sand, 
and nosed ogam A good battery 
power aod a l^e surface of anode are 
necessary, especially at the beginning 
of the deposit The proper tempera 
ture of the hath for brassing lead, 
.ipav4»i,vii£L*jn.'a.'ih<yiA W E Sfir. 

ting articles in a brass hath has a 
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tenclency to cau’te the (iepQsihoD of 
coppir alone 

(j) For ZtM — Pure water, 4) gal , 
eoda bisulphite 21^ oz , potassium 
cyanide. No i 35 oz Add the 
following solution Water, 9 pints 
copper acetate and zinc protochlonde 
eachl2J oz , ammonia, 14 oz The 
filtered bath is colourless and gives, 
under the action of the battery, a 
brass deposit of a very fine sl^e, 
varying from red to green by m 
creasmg the proportion of copper or 
that of zinc The anode is of brass 
ArranyCHWn! of Batk — Jn the dis 
position of the baths for brass plating 
It is always necessary to have all the 
articles suspended at about equal dis 
taneea from the anodes the bath may 
he subdivided by several anodes form 
mg partitions so that each loaded rod 
18 Mtweea two anodes or smaller 
separate baths may be employed Tlie 
anodes should he removed when the 
bath u aob at work In order that 
the brass plating of oso and copper 
naay be lasting, the deposit must not 
be too thin, and must he eciatch 
brushed, nnsed m water slightly alka 
line by quicklims, and moroughly 
dried m a stove But geoeraUy the 
articles are brass plated by remaiDing 
in the bath for 10-25 minutes 
and wrought iron, lead and its alloys, 
require brass solutions richer in the 
metals than when depositing upon zinc 
or Its alloys The battery power 
should also be greater 

CorTtcUru} Bath — The losgea of the 
solution are to be repaired by additiona 
of copper and zinc salts, and arzenious 
acid dlssolred in potaisiujn cyanide 
The operator will determine the needed 
substance from the rapdity of the 
deposit, Its colour and so on If the 
deposit 18 too slow, try vrhether the 
bath will absorb the salts of copper 
and zinc without the addition of 
cyamde If the coat of b^wss baa an 
earthy and ochreous appearance, and 
especially if the liquor is blue or green, 
add potassium cyamde untj] perfect 
decolounsation takes place If the 
deposit IS dull and unequal add a small 


quantity of arsenious acid dissolved in 
cyanide If the deposit is too red, 
tuid the salt of zme, alone, or dissolved 
in cyanide If the deposit is too 
white, or of a greenish white colour, 
add the salt of copper, alone, or dis 
solved in cyanide When the bat^ 
after long use, has become over loaded 
with salts, the specific gravity is too 
great for the easy passage of the elec 

tnccurrent the hquor must he diluted 

with water until it works satisfactorily 
The specific gravity of a brass bath 
I may vary from 6° to 12° B Tb® 
I pieces, before brass plating, must be 
perfectly cleansed in the same manner 
at zinc or iron , if the brass deposit is 
I irregular remove the objects from the 
I hath, nose, scratch brush, and put 
again into the bath until the colour 
and the tiuckness of the deposit are 
satisfactory bcretch brush again, and, 
, if neceaaary, nnse in hot water, dry 
' ID warm sawdust of white wood and 
put ID the stove room The last threa 
operations are indispensable for hollow 

[ Colour of Deposit —The difilculty 
in brass plating, especially with swU 
bat^, la in keeping uniform the colour 
I of the deposit, sa tha galvamo current, 

I having simultaneously to decoispoee 
I two salts, each offering a different 
resistance, must according to its 
I tensity wy the composition and the 
colour of the deposited alloy It 
be found that a feeble current pnnci 
I pally decomposes the copper salt, and 
insults in a red deposit , whilst too 
great intensity m the current decom 
poses the solution of zinc too rapidly 
I and tlie deposit is a white or bluish 
white alloy This is the case more 
I especially with newly prepared baths, 

and IB an indication of irregularity m 

the conducting power of the bath 
which, however, becomes more regu 
lar after being used for some tune 
The inoonvemence of a red deposit 
I may be remedied by mcreasing the 
I number of the elements of the bat 
lery or employing stronger acii^, 

I or decreasmg the number and the 
surfaces of the objects to be plated , 
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the other inconvemence ol white 
deposits will disappear by dimtmr-hing 
the number of elements, or by mcreas 
mg the surfaces to be covered The 
deposit may aUo be modified by sub 
stituting for the brass anode either a 
sheet of pure copper, or one of anc, or 
by simply hooking one of these sheets 
to the Iraas anode A bath of pure 
copper will be transformed into one of 
brass by the use of a zmc anode and 
a bath of brass will become one of 
copper by the aid of a copper anode 
Cobalt Deposits — ^o) The most 
beautiful cobalt plating may be ob 
tamed upon brass and copper by em 
ploying m the battery— with two 
Bunsen cells — a moderately concen 
trated solution of the double chloride 
of ammonium and cobalt This solu 
tion IS prepared by dissolving 40 grin 
crystallised cobalt chlonde, and 20 
grm ammonium clil<»tde in 100 c c 
water, with the addition of 20 c c am 
monia 

(&) By Contact — llTLiIe DickelUng 
by touching with zmc yields only 
mcompUte results, the electro plating 
with colialt of copper and brass articles 
succeeds very well with the use of the 
following lath Crystallised cobalt 
sulphate, 0 3S oz ciystallised sal 
ammoniac, 0 7 oz water 1 auart 
Heat the bath to between 104* and 
122® F , and immerse the previously 
cleansed and pickled articles in the 
bath, bringmg them in contact with 
a bright zmc surface for small articles 
a nnc sieve may be used In 3 or 1 
minutes the coating is thick enough to 
hear vigorous polishing 

Copper — Electro deposits of cop 
per are obtamed by decomposing a 
double salt of copper with another base, 
such as the double cyanide of potas 
Slum and copper This process is 
equallywell adapted to all metals and 
the deposits are fine, lasting, and them 
thickness is entirely regulated Uie 
will of the operator 
(a) Dissolve about 16 oz copper su] 
phate m 2 gal water, and adid a soln 
Auir ,»* susdf isn-dumcAc auvW Jn<Ke| 

precipitate is formed , collect the green 


[n«cipitate copper carbonate, thus oh 
fauneit upon a cloth filter and wash it 
several tunes with water then stir the 
washed copper carbonate in water to 
which potassium cyanide is added until 
the carbonate lo entirely dissoh ed and 
the solution IS colourless It is well to 
add a small excess of cyanide which 
will increase the conducting power ol 
the litiiior This bath may be em 
pli^ed hot or cold and requu es an in 
tense electric current for its decompo 
sition A copper plate or foil forms 
the anode, and as it slowly dissolves 
nearly makes up for the loss of copper 
in the bath which has deposited on the 
negative pole The anode must be re 
moved when the hath does not work, 
because it will be dissolved even with 
out an electric current and the bath 
banng been overcharged with copper, 
which u indicated by a blue or green 
colour will require a fresh addition of 
cyamde to be in good order This 
mlb b> neither ecunomicsl nor veiy 
tellable The following formula ta 
preferable — 

(6) Water 2 gal copper acetate, 
crystall sed soda carbonate crystals 
soda bisulphite potassium cyanide, 
pure 7 oz each For this bath the 
copper acetate a put first into the 
vessel, and moistened with sufficient 
water to make a homogeneous paste 
This salt hke flour is wetted with 
difficulty and will float on the surface 
of too great a body of water The 
soda carbonate and some water are 
added to this paste and after Btunng 
a light green precipitate is formed 
3 pmta more water are then added 
with the soda bisulphite, and the 
mixture becomes of a dirty yellow 
colour Lastly and the remainder of 
the water and the potassium c}amde 
The electro-copper bath must be colour 
less If, after the complete solution 
of the cyanide, the hquor is not en 
tirejy colourless, add more cyanide 
If a perfectly limpid hath is desired, 
pass it through filtering paper, or de 
cant it after setthng This bath re 
^uirsr JIT aIs.'vVvu' juiivarif unadicAe 
intensity for its decomposition The 
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Sy eS V'Ik.VoJ t^e Tinn";^ W \u.t 'S^low the 

obiecM ^ Large piece* are generally of tbe UnL *? 

fit hangmr-S mct.onleas .n tte 

bath whilst email ailicles are laoaed ing ,n the^ roitive pole 

as much as possible winch lealwat to -that is to toy X Xof 

be preferred especially with warm F« * stout brass wire upo 
baths If It were always po» ible to tbe tank without any point o 

^Sin pure potass umcyi^e thto ->th the soluble anode ^and^coiin«t 

formula wouH he salisfacb rj m erery 
case But it is aery difficult ts find a 
perfectly satisficton potassium csan 
ide The fullowing formult « 

cyanide contai i ng from 70 t 
of th< ’ ’■ 


(e) Cold B itk for Iron and — of si ich t 


by a second wire with the ® 
... _ OT negative pole of the fame tottery 
an The objects to be coppered are sus 
re a pended in the bath b> copper 
per Bupporled themselves upon a 
clean bra- 


St upon the brass conduct 


So^ bisulphite and potto lum c auide lag wire traed upon the 

18 o* each soda carbonate dfi oi of such rods are placed paraUel 

copper aceute 17 os aqua ammonia other .vT-node 

m os water Si cal I W prevent any contact with 

^d) irarmSaffi^-Sodabuulpbite 7 I becautolhe worUne of the teth wW 

os potassium cyanide 2o os aoda . then be immedwMly 
carbonate and copper acetate 19 ot the tbickoea* of the 

each aqua ammonia 10 o» water u very gmill the coat » ei^ . 

61 cal bright to be con. dered finubed eiw 

w Uol or cold Bath for Tm Cart drying But if the „ 

7ron or Larqe Piecct t>f Zinc —Soda protractod the deposit baa *■ ® , , 
bisulph te 10 u2 potatoium cyamde leto dead lustre on ®*®®'*°* , j.. 

18 os copper acetate 12ios toiua thicliness en 1 if a bright luetr^ 
.™«im 0! TO., 5)Vl |.TOl 

(/) For inuUl articfca of ine which The hot bathe are put 
are coppered in a perforated ladle and ware vessels heated m a water or s 
in nearly boiling laths Potassium . bath or into an enamelled 
cyamde 25oz soda tosulpl ile 3^o* kettle placed direcllj over a fire j 
copper acetate 16 oz aqua ammonia inude. are also lined with an anon 
54 oz water 4-54 gal To tvepere , copper connected with the 
these different ball a dissolve i^ the I pole <rf the battery and the ®dS^ 
salts in about 4 gal distilled water es the vessel, are varm Jied or 
oept the copper acetate and Ibe am wooden nng upon which rests * 
monia which are dissolved apart in the circle communicatmg with the ne^ 
remaning gallon These two eolu pole Tbe objects to be electrop 
tions are miaed and that of copper miH hang from this circle The hot p 
ainmorn-, toV-o w« „f » magnificent is much more rapid than the cof'f 

blue must becon^eeut^ely colourless is wpeciaUy adapted to those 

^^hen the hquo^, „e not coWfess whichare difficult to cltonse 
there is a deficient y of pottosmm cyan any remain ng greasy substance u 
ide which must Ibie added unt 1 entire solved by the alkalme bath 

decolountotion pl^e Thetatb Parcels of small articles are not 

IS ready to work I subjected to p«»dod in the teth they should 

tl e action of the e .Uctnc current , connected with the neSatoe 

The cold laths iu-e put uto weU I the hfmd of the operator aoii 
lomed Unks of oakl or fir ,,ood bued about in eveiy direction in tbe tot 

isidewithgutUpeWha TIoTertical TI u agitation permits of the employ 


mside with gutia pe wha TIoTertical TI u agitation permits of the emp^j 

sides are iJso covert^ j sheets of ment an intense current witho 
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danger to the beauty of the deposit 
bmall articles of zinc are placed in a 
stoneware perforated ladle, at the 
bottom of which is attached a zinc 
or copper wire, which is wound up 
around the handle, and is connected 
with the negative pole of the balteiy 
It IS sutEcient that one of the small 
articles touches the wire for all of the 
others to be affected by Ibe current, 
as they are m contact with each other 
If the bottom of the vessel is metallic, 
the ladle is made to rest upon a porce 
lain or stoneware nng During the 
operation the articles are often jerled 
m the ladle this agitation changes the 
poaitioB and the points of contact of 
the objects A\beu the deposit is 
being made too slowly brmg up the 
bath by the addition of equal weights 
of copper acetate and potassium cy 
acide 

(A) For Silicr —Large pieces of 
silverware may be coppered m these 
hatha Very small articles are simply 
threaded upon a anc or iron wire, or 
placed ID a perforated ladle with gra 
nulee or cuttings of either of these 
metals Place the whole for a few 
minutes in a dilute but lery and solu 
tion of copper sulphate the zinc or 
the iron is dissolved and the copper 
IS deposited upon the silver Athen 
the article is mtended to be gilded or 
silvered, it is iintaed ately passed 
through the solution of nitrate of 
mercury rinsed in cold water and 
placed m the electro baths without 
drying or scratch brushmg 

(.!) Coppering Iron — Tocopperiron 
after having thoroughly cleaned and 
pohshed the artules they must be 
plunged in a potash bath to remove 
all traces of grease, rinsed and ini 
med ately transferred into a bath con 
taming cyanide of copper This is 
best made by dissolving sulphate of 
copper m hot rain water in the pro 
portion of J lb to the quart AMiBn 
cold, liquor ammonia fort is to be 
added with constant stirring A green 
precipitate forms at first which redis 
sulres aa more ammonia is added, 
when the solution becomes clear, and 


of a beantiful amethystine blue colour 
When this point is reached, add an 
equal hulk of ram water, and then a 
! strong solution of cyanide of potassium 
m sufficient quantity to turn the colour 
1 from Uue to that of pale ale Bet 
. aside to settle pour off the clear, and 
I add thereto sufficient water to make 
I up 1 gal Use a copper anode and 
I send a current of about 8 volts pres 
. sure through the bath ( EngUsh 
Mecliamc ) 

I (y ) Dissolve 4 oz of sulphate of 
copper (bluestone) id 1 pint of hot 
rain water AT hen cool add liquid 
I ammonia until solution is quite blue 
bUr well with glass rod Dilute this 
I with IJ pint of cold ram water, and 
add to It solution of potassium cyanide 
whilst stimog until solution is of a 

i dark brown colour Filter this and 
add lamwater until you have A gal of 
solution This can Mused cold Fill 
a glass or glazed earthenware vessel 
with this solution, and bang into this 
(on a copper wire) the articles to be 
plated, and connect to negative pole 
of hittery This is called the cathode 
The positive pole is connected to a 
pure copper plate (tbe anode) and 
iminersM into the solution near the 
articles to he plated Employ E M F 
of about 3 volts To nickel plate 
cycles first deposit copper, as de 
senbed before and when evenly coated, 
nickel plate m a good nickel salt solu 
tioD, which can be bought of any 
respectable firm at about lOtf per 
lb , together with a pure nickel plate 
for anode ( English Mechamc ) 

(Jfc) Iridescent Copper on Iron — The 
method of coating iron with copper in 
such a manner that the film of de 
I posited metal shah give the appear 
1 aDce of indesceuce is thus described 
I fy Dr Wed 85 parts cr 3 stalhsed 
I cupnc sulphate, or an equivalent 
amount of any other salt of copper, 
are paecipitated as hj drated oxide by 
1 means of caustic soda , the oxide is 
' added to a solution of 150 parts 
Rochelle salt, and dissolved m 1000 
parts water To this 60 parts best 
caustic soda contaimog about 70 per 
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cent NaO, is added, when a cl«r I expennre Hess OTercomes the ob]«- 
Bolution of copper vsnll be formed tions by rende^g the '^^e teA 
Other alLabne Urtrates may be sub unnecca^ary This he 
sututed for the Rochelle salt I V th« u,e of « 

mentioned, or even tertaric acid may for insUncc a tartrate 

beemployed.butm the case of tartaric I grm colter 

acid or acid tartrates a small additional ' 2 btres water also 227 gm ^ 

quantity of caustic alkali must be tartrate and 286 grm 

ilded, sufficient to saturate the tar | carbonate m 2 hires 

tanc acid or acid tartrate Oude of iDg the tiro solutions a light 

copper may also be employed precipi green precipatate of copper tar 

tated by means of bypochlonteof soda, formed It is thrown * , 

but mall cases the proportions between ffiter, and afterwards ‘tissolren m j 
the copper and the tartanc acid should litre caustic s^ coating 


lageous not to increase to any nouUe obtained from this solution “ . ' 

extent the proportion of the caustic pliable, smooth, and coherent, ^ 
sod* The object to be coppered la tine surface, and acquires any 
to be cleaned with a scratch onish in tbicLneaa if left loug enoiign 
an aUahno-oreamc bath attached to bath Other mettls can also w ew 
the cathode immersed lathe coppering ployed for pUUng 
hath, and treated with the usual pre trates Instead of “^*’*f*’ P.„s 
cautions, when it will become rapidly phaies, oxalates citistM, *** j 
coated with an adherent film of Miales of metals, can be 
metallic copper As the hath giadu it seem* pc^sihle to ®titire]y dispe 
ally loses its copper, copper o^e as witb the use of cyamde hatM 
ab07e prepared should be added to Gold Baths — <u) Distilled 
maintain it m a condition of activity, 2t gal , potassium cyanide, crow j 
but the quintity of copper introduced 70 per cent , lOJ oz > 8®^ 1 

should neier exceed that above pre oz , aqua ammouia, 17J oa « 
senbed aa compared with the quantity the gold in a glaae fltek with » 
of tartajic acui the bath may contain pure hydrochlonc acid, and 41 

If the quantity of copper notably pure mine acid When the S®* 
exceeds this proportion, certam dissoUed, contmue the he^ S ,1,, 
metallic inaations are pr^uced on to expel the acid fumes and , 

the surface of the object These colour of the liquid is dark red t 
effects may be employ^ for oma- black Kemove from the * , 

mentalandartiaticpurpo.es Accoid dissolve the crystalline mass , 
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amroonium, ■nhich rapidly diss^Tes ' 
when stirred, and forms a clear gold 
bath But before u«mg it cold, the 
ammonia should be expelled by boiling 
for about one hour For a newly pre 
pared cold electrogildmg bath, the 
ordinary potassium cyamde la prefer 
able, on account of the poUsh it 
contains, which renders the liquor a 
better conductor of electricity But 
for the preserration of the strength, 
the pure cyanide is better, as it pos 
sesses the adrantage of a constant 
composition, and does not load the 
solution wi^ foreign salts The gold 
solution for mamtaimng the metalhc 
strength of the bath is prepared as 
follows Transform the gold into pre 
eipitate of gold ammonium, as aboTe 
descnbed, place it in water, 2 pints 
water to 4 os gold then add potassium 
cyanide until the liquor is colourless 
If there is not sufficient water with 
the gold ammonium, the liquor will 
be dark red, and will not be decolour 
ised by cyamde 

(6) Distilled water, 2^ gal polas 
aium cyanide, pure, 7 or or ordinary 
cyamde, aocormng to strength, 10-14 
oz , pure gold, 3Joz JIaLe aueutral 
gold chloride, aa in the preceding 
formula, and, when cold and cryaUl 
h^, dusolre it in 3i pmU water 
Filter if needed DuaolTe the cyamde 
m 14 pints water , filter, and mw the 
tw 0 solutions, which become colourless. 
^Vhen it IS possible to bod this bath 
for i hour before using it, it becomes a 
better conductor of electricity, and 
the gliding is more uniform Its 
strength is maintained by additions of 
neutral gold ctdonde and pore potas- 
sium cyamde, 1-lJ pure cyamde, to 1 
of gold Both the above baths may 
be diluted with once or twice tbeir 
volume of water , the gilding wiD 
remam fine, but the proportion of 
gold deposited will be less in a given 
length of time 

(cITellowprussiate of potash, 7<e , 
pure potash carbonate 5 oz , sal-am 
moniac, 1 oz pure gold transformed 
into chloride, i oz aater, 2t gal 
Bod all the salu together, le»s thegold 


chloride, separate by filtration the 
precipitate of iron carbonate, then add 
the gold chloride dissolved m a little 
water, and allow the bath to cool off 
Any tiiiH of gold salt, and the oxide, 
or even finely powdered metal, may 
take the place of the gold chloride 
but the latter is preferred on account 
of the facility of its preparation and 
of its solubdity Any tmd of gold 
salt will be transform^ mto cyanide 
by the potassium cyanide The small 
proportion of the potassium chloride 
resulting from the transformation of 
the chloride mto cyanide does 

not prevent the good working of tlie 
baths Theaddition of ahttle prussic 
acid produces a brighter, but thinner 
gddiog The mdiosted cyanides may 
be repWed by the cyanides of sodium, 
calaum and ammomum 
(d) Cold gildmg baths are generally 
kept m por^sm or stoneware vessels , 
but for large volumes of liquor, u<e 
wo^eo troughs lined witbgutU percha 
plates The sides of the trovslis sup 
port anodes of Uminated gold, which 
dip entirely into the bquor, and are 
held by small platmum wires , they 
are connected with the positive mle of 
the balteiy Suspend the artides by 
means of metalhc slinging wires to a 
movable frame of clean brass rods con 
nected with the negative pole The 
depoeit of gold should be pure yellow, 
but It has sometimes a dull earthy 
grey colour In that case, scratch 
brush It with the greatest care, and 
then pass it through the or molu 
colouring The gold anode conducts 
the electricity, and also maintains the 
metalhc stren^h of the bath up to a 
certam pomt , but it is necessary to 
add now and then either oxides or 
chloride of gold, and a certam proper 
tion of potassium cyanide, to male up 
for that transform^ into potash car- 
bonate and ammonia cyanide The 
proportion of cyanide is about double 
that of the gold chlonde added , this 
uascertamedbythe colour of the bath 
and tile shade of the deposit , if the 
pioportionof the gold chlonde is too 
great, add more cyamde If gold pre 
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dominates, the deposit is quite bla^ 
or dark red , u ben the cyanide la in 
excess, the gilding is aery alow and 
grey, and it will sometimes happen 
that pieces already gilt will lose t^ir 
gold tv hen the bath is not muse, 
the gold anode must be remoTtd from 
it otherwise it will be dissoUed If 
the anode were partly immersed m 
the bnth, it would be rapidly cut at 
th* leiel of the liquid for thisreason 
U33 platinum wires, which are not 
acted upon It is remarkable that 
the solution of cyanides eren without 
the action of the electric current, 
rapidly dissolve all the metals except 
platinum m the cold or at a moderate 
temperature and that at the boding 
point they have scarcely any action 
upon the metals 

(<) Cold Batki —Cold electrogilding 
should be done slowly , and it is 
necessary to often look at Ibe pieces 
m the bath and scratch brush tboM 
with an irregular deposit, or with dtf k 
spots The intensity of the current 
should be often changed by increasing 
or diminishing the number of the 
elements or the strength or the volume 
of the liquors in the battery VVith 
too much intensity m the current 
the deposit u black or red ituyellow 
with the proper amount of electricity 
Vi ith a waat current those portions 
opposite the anode only get covered 
with gold it IS well to chuge the 
position of the objeeu often, in order 
that the deposit be regulw With a 
freshly prepared hath, it may happen 
that surfaces already gilt will lose their 
gold by changing their positions Thu: 
IS a sign that the bath contains too 
much cyanide and too little gold, or 
that the electric current is too weak 
(/) When the deposit obtained m 

cold baths is unsatisfactory m appear 
ance, although the quantity la suffi 
Cient, the proper shade may be imparted 
by (1) The gilt article is steeped 

until it has become white It is 
belted afterwaida to volatilise the 

mercury, and scratch brushed (2) 

Place the article m concentrated sul 


phuncacid, then heat it until abundant 
white fumes are disengaged, throw it, 
etdl hot, into a weak pickle of sulphuric 
acid In this case, the acid has de 
atroyed the organic impurities which 
may exist in the deposit, and reduces 
the Bulaalts of gold to the meti^c 
state (3) Smear the article with a 
thick paste of water and powders 
borax, or with lime biphosphate of the 
consistency of honey, and heat until 
Igneous fusion takes place Then 
put the article into dilute sulphunc 
acul, which dissolves the borax or the 
biphospliate, and leaves the gold tnth 

It* natural bright lustre When, after 

scratch brushing small gilt articles, 
their colour is not entirely satisfactory 
It may be improied by plungu^ the 
articles again into the bath but for an 
mstant, and then immediately in«> 
bodmg water For gilding Geriw 
sUier, the solution should be 
at rather a low temperature, and with 
a less surface of anode The solution 
should be yuBt so weak m 
metal, that the German silver will aOT 
precipitate the gold without the ew 
of the battery otherwise the deposit 
will take place so rapidly that the gold 
will peel off when bemg burnished or 
ecraicb bruslied 

(a) Hot Satht —Gold electroplating 
ID hot baths is more regular, more 
rapidly obtemed, and possesses a deeper 
sbMe than that by cold baths Crys 
tsdliaed soda phosphate, 21 ox . soda 
bisulphite, 3J ox , pure potassium 

cyanide, } ox , pure gold, transformed 
I mto chloride, J ox , distilled water, 
2* gal This IS satisfactory for electro 
gilding etlvei , bronze and other alloys 
nch m copper 

! For gilding wrought and cast 

iron and steel dually, without a p^ 
nous coat of copper, the bath la mom 
fied as follows Distilled water, 2f 
I gal , aoda phosphate, 17J ox , soda 
I buulphate, 4J ox pure potassium 
cyanide J oz , gold transformed into 
chlonde 1 oz The proportion of gold 
' indicated is that of the metal employ ed, 
I and It IS not necessary to mind the 
I we^t of the chloride, if the proper 
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amount of gold is dissoUed in aqua 
regia 10 parts metallic gold corrc 
gpond to about 18 of neutral chloride, 
or to 22 of acid chlonde such as is 
usually sold Steel articles, after 
cleansing by alkalies, Inui^t be passed 
rapidly Ibrougb a very dilute solution 
of hydrochloric acid, iv iped, and dipped 
into a very hot bath with an mtense 
galramo current at the beginning, 
which IS gradually dimmuhed by 
partly withdrawing the platinum 
anode Small articles of steel, such 
as pens, or watch hands are threaded 
on a thm brass wire, and separated one 
from the other by glass heads After 
cleansing, they are put mto theboihng 
bath, nnsed, dried, and polished id 
hot and dry sawdust It is preferable 
to gire zmc, tin, lead, astuuoD), or 
the alloys of these meUls, a preitous 
coat of copper, or to begin the gilding 
ma hot gold electro bath, nearly worn 
out, and to scratch livasli the artlcle^ 
carefully The gilding is completed 
m a new hot bat£, witK a strong cur 
rent 

Put four fifths of the distilled water 
mto a porcelain dish, or an enamelled 
ca«t iron kettle, heated orer acharcual 
stove, and dusohe m it, by the aid of 
stimng, the crystallised soda pbos 
phate When this is entirely dissolved, 
remove the liquor from the fire, filter 
if necessary, and allow it to cool off 
Place the gold in a glass flask, with 
i oz pure nitnc acid and 1 oz pure 
hydrochlonc acid Heat slowly until 
the gold has dissolved, and then more 
rapidly to espel the evcess of acid 
There should remain a thick liquid of 
a blackish red colour Remove the 
flask from the fire, and by cooling the 
contents form a brown red crj stalline 
mass The cooling is important 
Dissolve m a porcelam dish, in half 
the remaimng water, the soda IhsuI 
phite and the pot^sium cyanide 
Then dissolve the neutral gold chlonde 
In the remaimng water, and poim it 
slowly, stimng with p glass rod, into 
the cold solution of soiCi plio-,phate , 
add the solution of bi'ulphite and 
cjamde The whole lijunr >oou be 


comes colourless , the bath is then 
ready. If the gold chlonde were 
thnnm mto the solution of soda phos 
phate while hot there would be danger 
of a partial reduction of the gold in 
the form of a metallic powder 

The hot electrogildmg baths for 
small quantities of liquor are kept m 
porcehuQ dishes but for large baths 
use enamelled cast iron kettles The 
temperature may vary from 120°-175° 
F Small articles, such as jewellery, 
are kept m the nght hand with the 
conducting wires, and plunged and 
agitated in the bath The left hand 
holds the anode of platinum wire, 
which IS steeped more or less m the 
hquor, according to the surface of the 
articles to be Large pieces are 

suspended from one or more brass rods, 
andarenot moied about Tbcgilding 
IS very rapul.and a sufhcient thickness 
IS obtained after a few minutes The 
sliade of the gold deposit is modified 
by the amount of the platinum anode 
dipping luto the honor If it dips 
but a little, relatively to the surface 
of the articles the gilding is pale , by 
immersing it more, the shade will 
become deeper and deeper until it is 
red The putinumsuoueu connected 
by a conducting wire to the positive 
pole of the battery, and the conducting 
wire starting from the negative pole, 
touches or supports the articles to 1« 
gdt As a rule, it is preferable to 
replace the impoveriihed baths by 
fresh ones, uiste^ of keeping up their 
strength bj additions of metal, especi 
ally for small articles When gilding 
lai^ pieces maintain the strength of 
the baths by successive additions of 
gold chloride, or, what is better, of 
equal parts of gold ammonium and 
pure potassium cyamde In this 
manner baths may be made to last a 
long time, but thev are open to the 
inconvenience of furnishing a red or 
green gddii^, if many articles of copper 
or of silver have been gilt in them 
.krticles of copper, or its alloys, should 
be perfectly cleansed, and may be 
passed tlirouijh a very diluted solution 
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(t) Silver requires to be heated I effcrre-^encc and abundant nitrous 
dipped and perfectly scratch brushed sapours result, and m a few imnuUs 
For this metal the gilding should be the gold has entirely disappeared, 
strong, m order to prevent the comers ' inga reddish yellow bquor The tot 
and raised parts from becoining white is then put upon a sheet of iron, w^ a 
and bare , and it is a good precaution hole to the centre, and supported by a 
to give it a coat of copper or brass or tnpod The w hole is heated by a gas 
a first gilding in an old bath Soda or spirit lamp to eiuporate excess ot 

phosphate, 14 oz soda lasulphite, . the acids , too much acidity may rause 

"■ , potash bicarbonateand caustic | great uregulanties 


1 the worhing of 


ind pure gold for neutral chicwide, I altogether An excess of nitnc acid 

^ oz each, distilled water, 2J gal causes ajumpmg of the heated liquors, 

All the substances except the . and may overthrow the whole , it is 

chlonde may be dissolved toge&er, | preferable to have the hydrochlonc 


and filtered if necessary then the I acid predommating The evapotation 
solution of gold chlonde is added | u " ‘ " 


This bath is heated to 120''-110’F 
and produces a very fine gilding but 
It requires an intense electric curreni 
It does not suit for the direct gilding 
of iron or steel 

{k) \ellow prussiate of potash 5} 
" , potash carbonate, pure IJ 


IS finished when vapours escape slowly 
from the Sssk, and when the hqiud 
has become of an oUy consistency so'a 
of a deep red colour The tok i» then 
removed from the fire by wooden 
pincers, and set to cool upon » nng oi 
pUit^ straw If smorerapidevapor 

ition Is desired, beat the flask 


ammonia hjdrochlorate, § oz pure , ignited charcoal, or the spirit 
gold for neutral chlonde |oz water, agitate the liquid to prevent aoy * 
1 gal Dissolve the first three salts in tlie gold from returning tothemetaUw 
hot water, and filter the solution , I state Well prepared gold chlorwei 
after cooling add the gold solatioD, i when cold, forms a ea&on yell^ 
boil for J hour taking care to replace crystalline mass If the colour » red 
the e\ aporated water it has been too much evaporated and 

(f) Distilled water ITpuits potash ‘ will do very well for electro-bati^ 
or soda pyrophosphate 2Soz hydro I but for dipping baths it must be heated 
cyanic (prusaicl acid ^ oz cryslelhsed ' again after a small addition of the two 
gold perchlonde |oz Thesodapyro j acids If the gold perchlonde, by too 

phosphate is roost generally employed, protracted a heat iias passed to the 

and 13 obtained by melting at a white state of insoluble protoohlonde, or 
heat the ortliiury crystallised soda I even of metallic gold the treatroe^ 

phosphate The sodi pyropliosphate moat be begun again with the indicated 

may be obtained in the form <rf ciystals | nuxtuie of pure uitnc and hydro 
which is a proof of definite composition I chloric acids The perforated sheet of 
The quantity of chlonde represents a | iron, upon which the flask rests, is 
little more than ^ oz pure gold treated i uitended to prevent the action of heat 
by aqua regia Put 16 pints distilled upont^ sides of the vessel, which wW 
water in a porcelain vessel oranen decompose the films of gold chlonde 
amelled cast iron kettle, and add I wetting the flask at these places 
small portions at a time, and gtimng | 'When the gold chloride is cold and 
with a glass rod the pyrophosphate cryatallwed, dissolve it in the flask 
heat, filter, and let it cool down The with a little distilled water, and pour 
gold chlonde IS prepared by introduomg the solution through a paper filter 
into a small glass flask pure goW finely I held m a glass funnel mto a clean 
laminated, J oz , hydrochlonc amd bottle this is to separate a small 
pure, nearly 1 oz , nitric otid, pure quantity of silier alwajs found m the 
J oz The Husk is slightly heated, ' gold of the trade 


Kiuse the flask and 
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filter with the unemployed water, so 
as to get all the gold mto the bath 
Pour the filtered solution of p)ld 
chloride into the cooled one of pyro 
phosphate and stir with a glass rod 
Lastly, add the hydrocyanic acid, and 
the bath is heated nearly to the boiling 
point for use If the solution of 
pyrophosphate is still tepid, add the 
hydrocyamc acid before the gold 
chloride Hydrocyanic (prussic) acid 
IS not absolutely necessary , but, with 
out It, the bath is too easily decom 
posed, and the gold is too rapidly 
precipitated upon the objects placed 
in It When the solutions are miaed 
in the cold, the liquor is yellow <n 
greenish yellow but becomes colour 
less by the increase of temperature 
If the liquor becomes violet it is an 
mdication that there is too hllle 
hydrocyanic acid addit drophydrop 
until the liquor becomes colourless 
An excess of this acid u objectionable, 
but there is a very simple method of 
keepme the baths m good working 
order, padding prussic acid gradually 
to those too nch in gold or correct 
ing any excess of pru<>ic acid with a 
small proportion of gold chloride, 
until the ^ding u produced without 
difficulty and M the proper ahade 
Thus prepared, the bath will produce 
very fine gildmg upon well cleansed 
articles, which must also have passed 
through a very diluted solution of 
nitrate of mercury without which 
the deposit of gold is red and uregu 
Ur, and will not cover the soldered 
portions The articles, are supported 
by a hook or in a stoneware Irfdle per- 
forated with holes, or m br»»s gauze 
baskets they must be constantly 
agitated whilst m the hath Gildera 
usually employ three baths iJaced 
m close proximity to each other and 
heated upon the same furnace the 
first bath is one deprived of gold 
by a previous operation and is used 
for retuovmg all excess of acid which 
may remain upon the articles the 
second bath still retains son e gold, 
but not enough to give a sufficiently 
rich gilding Tlie pieces passed 


through it begin to recen e the deposit 
which wiH be finished m thickness and 
shade m the third bath A gas furnace, 
easy to manage, and clean m its work 
mg, may be arranged by havmg a 
properly supported sheet iron plate, 
with holes cut out where the kettles 
are to stand Under each kettle place 
smtable gas burners when the baths 
have been heated nearly up to boil 
mg point, lower the gas, so as not 
to increase the temperature This 
method produces much more gilding 
with a given quantity of gold, than 
one bath alone The gilding is done 
in a few seconds the finishing opera 
tiona consist m nn«mg in fresh water 
drying id dry aud warm sawdust, and 
tairiushing, u desired 
(m) The following solution, to be 
u$^ at a temperature of 120® 180° F 
18 recommended by Rod (Systallised 
soda phosphate 60 soda bisulp^te, 
10 potassium cyamde, 1 , gold chlo 
nde 2^ distilled or rainwater, 1000 
parts b> weight To prepare this bath 
properly, the water should be divided 
into three portions viz one of 700 
parts and two of 150 parts The 
sodic phosphate u dissolved m the first 
portion, the gold chloride m the second 
and the soda bisulphate and potassium 
cyanide in the third The two first 
portions are gradually mixed together, 
and the third is aheraards added 
With this solution Rod uses a platinum 
anode (a wire or strip) adding fresh 
portions of the gold salt as the solution 
hecomea exhausted 

(») Dr Ebermayer gives a formula 
I forgildiDgmetalhcarticlessoasto look 
like polished gold by simply dipping 
them mto a warm solution Dissolve 
10 grm gold in 40 grm hydrochloric 
aod and 15 grm mtnc acid stew 
down lettuig as much of the acid 
escape as possible then throw down 
the gold as fulminating gold by means 
of spent of ammonia filter, and wash 
In the meantime dissolve 100 grm 
potassium cyanide in os little water as 
possiUe, and then dissolve the gold 
upon the filter will the cyanide solu 
tion Pour tins solution again and 



i^ainover the filteruntU *11 thebown 
Tarticles are di'isolved when the gild i 

ngsolution IS prepared hytheaddition 
d£ 1 litre distilled water Into this | 
solution, while warm dip the metallic 
object to be gilded, and when drawn 
out it wiU have all the appearance of 
poUsbed gold 

(o) Tills bath should be employed 
only as a complement to the cleansing 
process before a more resisUng gil Img, 
as its results have little durability 
Water, 2 gal potash bicarhouate 7 

cyamdc 3 os metallic gold to be 
transformed into chloride * os The I 
whole IS brought up W the boding 
point, and a pale gilding is obtained 
even upon articles i Jiperf ectly cleansed | 
and without U'lng nitrate of mercui v 
It u possible to add ^ os gold chloride 
several time> to this bath without any 
other substance YiterwardamsmUm 
it at the proper atrength bv additions 


gold, whereas a pyrophosphate hath 
gilda only about 3s os of email articles 
with the oz gold extracted from 
the liquor 

Disaoliijt'i OM tn Ajui X/jia — 
Take aqua regia, composed of 2 parts 
of nitric acid and 1 of munatic acid 
or of 1 part sal-ammociac and 4 of 
aquafortis let thegold bcgranulated 
put into a sufficient quantity of t.bi« 
menstruum ande^posel toanioderate 
degree of heat During 


m substance The articles should bi 
kept m constant agitation , there « 
Uien no difference of specific gravity 
among the layers of the liquor and th* 
[nld iTi jr po8-ei.se8 a uniform colour J 
foU or a wire of pUtinum is prefemC 
toaeolubleanodeof gold when electro 

gildmg by the aid of heat as it is not 
dissolved, and is more handy for ra^ 
lating the intensity of the currant, by 
imi^rsmg it more or less in the liqmd 
Thus with the same buth and batt^ 
three different shades can be obtained 
a pile colour, with the anode dippwf 
but ehghtly a yellow colour, 

I the immersion is greater, and a 
' gold if the whole anode is m tne 
, liquor In a hath of pmW gold 
I pooed of gold copper and ? 

increasing ordimimshing the 
the platmuBJ anode m the hquor, tw 
depoiit will have a white, y«Uo*- " 
red shade es the vinous meUla requ« 
different degrees of intensity for t"" 
reduction in the galvanic current 
Ooloaring —If the sUfing u 
and irregular in colour, melt togeth 
ID their water of crystallisation, at 
about 212* F, equal parts M »<«> 
tme, alumina end potash sulpbat« 
and saltpetre Cover the viie^ 
I with the mixture and put them ujw 
cyhndnoal and vertiral grate 
IS placed in the centre of a ; 

where the charcoal burns between id= 
I side, and the grate which hoto 
I article. When the moistened finger 
I 1. presented to one piece and a shg 
hissing sound is heard the beat h" 
l been auffioiently raised . put all 
1 .,^..,1.. rBriiHlo into very dilute 8iu 
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articles ch require a good ptatinj, 
there is an easy method by this pro- 
cess of obtaimng as good results as ly 
the battery it consists in gilding 
several times by dippmg before each 
dippmg the art cle is passed throi^h 
solution of nitrate of mercury GiM 
ing by dippmg is superior to that 
by electricity m depth of shade laagl t 
ness and especially in not ecalmg off 
as the deposit is of pure gold only 
Green and ll'Aite — (a) These shades 
may be graduated at will and are 
obtained by adding drop drop 
until the desired shade is arrived at 
to the hath of double pyrophosphate of 
soda and gold a solution or wher 
mtrate For the solution of silver 
nitrate dissolve m S oz hstiUed v ater 

J oz silver mtrate crystallised or 
mar caustic Before gilding green or 
white yellow gUd the objects u the 
ordinary bath then pass them rapidly 
through the merounal solution and 
lastly dip them into the gold hath 
holding tM s Iver nitrate which parts 
rapidly with i s silver upon the first 
articles steeped m it It is necessary 
to mamtain the constancy of the shade 
by the addicion of a few drops of (he 
sUver solution when required 
(6) Add to one of the above baths a 
solution of the double cyanide of silver 
and potassium until the de ired shade 
la obtained The tmt» will vary from 
a leeh green to a veiy pale whitish 
yellow This Vmd ot gilding mised 
upon the same art cles with red yellow 
or p nt gold will produce splendid 
effects of contrast especiallv upon 
chased parts where the green gold has 
a velvety luotre 

(c) 1 oz 10 dwt saltpetre 1 oi 
4 dwt sal ammomac 1 oz 4 dvrt. 
Roman vitnol and 18 dwt veidigns 
Mis them well together and dissolve a 
portion in water as occasion requires 
The work must be dipped m theee 
compositions applied to a proper heat 
to hum them off and then quenched 
m water or vinegar 

Red — (o) Mis m suitable p ropo r 
tions the electro-copper bath ah^dy 
descnbed with one of the laths fin- 


electrogilding or use an old liath m 
which a great many copper art cles 
have been gilt with an mtense cur 
rent of electncity Tellow gilding 
may be made to pa s to red by heat 
ing it after it has been covered w th a 
pasteof copper acetate cream of tartar 
and common salt Plunge the heated 
inece mto weak sulphuric acid and 
carefully scratch brush aiterv.ards 
! (6) To4oz melted yellow was add 

I l^oz red ochre m fine pow der IJoz 
I rerdigns calcined tUl t yields no 
i fumes and J oz calcined boras It 
I 13 necessary to calcme the verdigris or 
ebe by the heat applied m burning 
the wax the vinegar becomes so con 
centrated as to corrode the gurface 
and make it appear speckled 
/'ink — Thia kind of gilding ts the 
most difficult to obtain on account of 
the different tendency of the various 
meUlstometallicdeccmposition Pink 
gliding to be perfect should present 
at the same tune the red yellow and 
white shades in such a manner that a 
practised eye will distinguish them 
The articles are first nit yellow by 
the pyrophoiphate bath for dipping 
or by the hot electro l»th Then 
without diying hut keeping them m 
fresh water small packages are made 
weghing 1 2 oz each pass lightly 
through the mercurial solution and 
then ted gilt m an old and hot bath 
where a great deal of copper has already 
been gdt or in a new Wtb composed 
of 10 parts hot electrogildmg bath 
and 3 to 4 parts of the first coppenng 
solution with battery Forimpartmg 
the whitish tint of articles by 
sUmng and of the gold alloy for 
jewellery the red gilding is passed 
through a boiling and nearly exhausted 
bath of pyrophosphate to which add 
of its volume of a silver hath 
or simply a few drops of a concentrated 
solution of silver nitrate In either 
case a blush of silver is deposited upon 
the red gilding This gilding should 
be BCiatoh bruahed or burmshed and 
may be chased but the lustre soon 
disappears on account of the proportion 
of copper To ohtam the proper pmk 
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eUdm- if th« fir=t deprsit i= unsatis I necessary quantity of , 

factory plunge the articles for a few ' volume of sulphuric acid . m this di- 
seconds mto a rnmure of 5 pnrU siil solve as much copper 

phuric to 1 of mtnc acid The copper -iH bold at the ordinary Ump^ti^ 

and eUver are dissolved and the yellow This eolution will mark 20 c. 

Eliding reappears upon which the then add enoiurh w^t^ to r«uce 

operation may be begun anew Ec specific gravity to 16 ,, v ^ 

„d» Ih. ™,od. .f clou, o. gddu« gul„uoplut.u Wh » 

due to the dipping of the aaod« more m Urge vessels of 

or le!>3 into the lath and to the wood, or gutta percha and 

strengthoftheelectnccurreni moniig shells are immersed m U fill 

the arucles about m the bath will at weak solution of sulphuric acid mu 

all tunes enable the operator to vary amalgamatmg salt* PUtes or 

the colour of the deposit from pale decs of zinc are put into 

straw yellow to a ven ^k red The and are connected bv 

temperature of the -olulion likewise with one or men 

mauenees the colour of the depo&U rest upon the side* of fbe tro^ ^ 

the colour be ng hshteat when the support the articles wton are 

solution IS cold and gredualli becotu ceiv* a dead lustre in tito ^ . jjj 

me darker as the temperature in arocle* of nae prenomir c«at« 

y-e//oir— 6 oz saltpetre 2 oz cop- rod. remam m the solution M 
peras 1 oz white ntnol and I oz sulphate until they have 
alum If It he wanted redder a small »ans£aciorTdeadlu.tre kfe*sew 

C ion of blue vitriol mu-t be added, after the arocles have been piacw 
le are to be well mised and dis the hath, withdraw and esanun^o®^ 
solvedmwateraa the colour i» wanted carefully should the OTeno^ 
l)tad Ltutn Giidtnj equal u ap- copper or bra»» he msufflcient to 
pearanee to the beat mercury gilding the corroding achon of the aea 
IS obtained — (•!) With silver An tioo of copper eulphate there » 
electro-eilTered bath is prepared bv duced a muddy dark depcet ww 
diaeolving m •’i gal water ojoz fused easilvremovedwiththennger sow 

olver ninate and adding 9 oz pure this occur the object mu t be _ 

potaa-ium cyamde this at fir«i pro brushed and placM agam mth^ 

duces an abundant precipatate wtueb alkaline baths of copper or brM» 


precipatate — 

in dissolves The filtered liquid i* order to increase the deposit 
" er bath in which is «teepe<l protects the rmc m the 

article pyeviou.lv coated with bath When the galvanoplf 


the eQ< 
the 


dead 


copper. 


r bites Under the lofluen 


iccescful the 

proper electnc current the rtlver perfectly regular and of a pink ^ 
deposited is of a handsome frosted which piossesses great freshness 
dead lustre appearance and perfectlv it is uvegular marbled 


MM 

I ^^gular ' marbled 

white The object is then rapndly of a vinous or fire-red colonr and 
and thoroughlv rmsed and dipped mto or earthy m appearance these 
an electrogliding bath Thedeadgild aredueto the following cau-to . 

mg bv this process is very fine and the hath is in a had state of con 
ciw but IS soon darkened the ibility or of saturation or thesu^^ 
sulphuretted hydrogen of the atmo- of the ones is too large in prep^ 
sphere and of ga.light which sulpJHir to that of the objects and to® ^ 
is^ the silver through the thin fnio too much electncit” "" • 

of gold. the previi 

(6) The galvanoplastic pwoecsB is or brass v 
both more durable and more eomomi qualitv The remeay lor v ^ 

cal than that with silver Add to the these inconveniences is easily £ 


I electrCMleposits of copper 
o insufficient or infenor in 
lie remedy for _ ‘ 
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out, and only requires a little care and 
attention The galvanoplastic dead I 
lustre being satisfactory, two pa^linu 
nary operations are needed to eneure 
the success of the gliding They con 
sist in rapidly passing the object, aft^ 
nnsing, through a solution made of 
water, gal , nitrate of mercury, 

^ oz , sulphuric acid, ^ oz , then 
after rinsing, place it in another 
solution composed of water, 2J gal , 
potassium cyanide, 14 or silver 
nitrate, dj oz The object acquires a 
shghtly white tinge m this hquor, and 
IS again rinsed in fresh water, before 
being put into the following gliding 
hath Distilled water, 2| ^ , soda 
phosphate, 21 oz , soda bisulphite, 
oz , potassium cyanide, pure ^ 
oz , gold chloride, neutral, I oz The 
mode of preparation of tl^ bath is 

S 'en m the recipo for hot gilding 
th This hath ehould be nearly 
boiling, and worhed with an intense 
galvanic current The anode is a 
platinum wire, which, more or leas 
immersed in the liquor, allows of the 
regulation of the amount of electncity 
according to the volume, weight, and 
surface of the object to be gilt This 
gilding requires an enetgetic electric 
action at the beginning this is ob 
tamed by steeping the platinum wire 
deeply in the hqiud to base the entire 
surface of the piece covered mstantane 
ously , as the thickness of the deposit 
increases, the anode is gradually re 
moved from the bath until it only dips 
in a little The gilding by this meth^ 
has a remarkable freshness of tone 
Before usmg the bath with battery, 
the zinc articles may be passed through 
a preparmg bath , this is the same 
as a gold hath for dipping Or the 
gilding may be done m two operations 
Alter havmg deposited about half of j 
the gold intended for the object, re- | 
move it from the keth, wash, pass 
sgain through the mercurial solution, 
and replace m the gold bath forfinish 
wg the gilding After gilding, the 
articles are nnsed in clear boiling water 
saline . 

matters , they are then dried id the , 


stove, or in warm sawdust of fir w ood 
All fnction should be carefully avoided, 
so as not to scratch the dead lustre 
■When parts of this gilding are bur 
nished, their colour is green if the 
frosted surfsce has been obtained in 
the silver bath, and red if the galvano 
plastic bath has been employed These 
mconvetuences are remedied by dip 
ping the burnished article, for a shoi t 
tune, into the gold bath this last 
deposit of gold must be so this as not 
sensibly to impair the brightness of 
the bnmishcd parts Dead lustre 
electrogildmg upon zinc w ill only suit 
such objects as have no fnction to bear, 
and whicb are not often bandied , it 
IS especially useful for clocks and 
similw articles, which remain under 
glass The dead lustre gilding here 
ae*cnbad can be apphed to all metals 
and alloys, provided that those cor 
roded by the solution of copper sul 
phate be previously coated withcopper 
or brass , these previous coaticp are 
always desirable, as they prevent the 
crysUllmeand irregular deposits often 
I formed upon metals which are not 
I corroded by the bath of copper sul 
pbate The galvanoplaaticdeM lustre 
upon copper is much finer when the 
pieces nave been previously covered 
with copper or brass m the alkahne 
baths faded gildings may be reno 
vated by dipping them into a weak 
tepid solution of potassium cyanide, 
and afterwards into very dilute nitnc 
or sulpdiuric acid Imperfect gildings 
may be removed by mverting the poles 
in a solution of cyamdes, connectmg 
the gilt articles with the positive pole 
(imrbon or copper), and the negative 
pole (zinc), with the anode which be 
comes gilt This process is employed 
for removing the gold fix)m articles of 
iron, steel, and silver, which cannot 
be submitted to the ungildmg lath 
Silver, copper, and brass may also be 
removed by siinilar processes 

RoKtre and Indicts — Chnstiani s 
method of preservation of orgamo 
I bodies coated galvanoplasticahy is as 
Jhlhws .4 ZMj.'Ihr.'Ty' .Isa^ a zivsh, a 
butterfly, a beetle, the hram of a 
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r^H It a r sc 1 u ! an 1 other object* 
wercplitedwitheiher goM rcopper 
and showe I all details of their outer 
form down to the finest shadii^ As 
to the process it was stated that the 
objects to be preserved being put into 
a solution of silrer nitrate in alcohol 
then dried and treateil with sulphu 
retted and phospliuretted hjdrt^n 
form good conductors wh ch brought 
m the usual vay into the galeaio 
plastic bath can be coated vith any 
desired thickness of a metalhc deposit 
fffoss and Poreda n — (a) SoljJiur 
13 dissoh ed m oil of spike lavender I 
until It has a semi li juid consistence 
this IS DuTed w th an ethereal solut ou I 
of gold chloride and the mixture u | 
evaporated to the consistence of paint 
The surface to be gilt a then cosered 
with the mixture and the object s 
careful^ healed in a mu& vbereby 
the volatile substances are expelled 
and the metall c gold is fastened upon 
the glass or porcehin The enrfsce 
thus metalhsed is after vanU plated 
m the usual manner with solul e of 

S id and with the aid of a g >i ic 
ttery 

(6) Mix fint in a crystal morbvr and 
then between a muUer and a grouud 
plate glass neutral platinum cl loride 
with rectified essence of lavender eo 
as to form a thin syrup wl icb is 
applied with a brush in very thin 
layers upon the object After drying 
heat m a muffle up to a dark red tlu 
temperature reduces the platinum to 
the metallic state it tl en appears with 
a perfect polish After cooling pass 
the whole object tlirough aquafiwts 
which 13 without acUou upon the 
platinum but destroys the impunt ■ 
which may tarn sh its surface B n 
in p!‘‘at 7 of water wrap the object 
with a few turns of fine braes wire 
having numerous points of contact 
with the plat nised places and d p 
into the gold bath After a few 
minutes the plat num is covered with 
gold which has the same adherence 
and pohsh Bub the gold with 
chszQo s leather this method die 
penseewitl bum shing rl icli is costly 


an 1 often uupracticalle in the deetlj 
in Icnte 1 {virts If tl e gJ U ig be too 
real a Id ti> the bath a few drops of a 
solution of double C) am le of pota. slum 
and R her (1 juor for silver electro 
phting) Thia method is preferable 
to that of hntlis with sepirate battery 
the giiling has a br ght instead of a 
dead lustre and its adl erence is 

Iron and Steel D cosies — 

Iron may be deposited bv the w t 'a 

but IS very ea» ly ovi h ed It is “b 
tamed bt decompo ng by the battery 
a perfectly neutral iron protoeWor le 
This bath is rap lly altere I by the e r 
and 18 transformed mto sew^uichl nle 

which IS unsuited for the purpose I no 

double chloride of iron an 1 aoiniooiuoi 
obtained ^ the protracted boiling of » 
solut on of sal ammoniac upon iwn 

flliogs produces a lerythia de^'tot 

iron rery difficult to oxidise wh en is 
employe for liardemng the surface of 
engrar^ plates or of ordinary electro 
types Double sulphatee of iron ana 
ammonia or of iron and potaalk aa® 
double chlorides of the game ba.ei 
have been successfully used for electro 

Deposits — (o) 

metalluTgists So not write la favour or 
the electrO"deposition of lead pewing 
It from a commercial po nt of vie« 
But gome persona view the operation 
with interest as a meana of coat ng 
iron with lead to res at the attacks of 
acid Following are the reaulta ot 
some experiments with the only pro 
mising solution of lead at comn^od 
and ^e course of reasoning which led 
up to them — 

Reviewing the scanty information 
obtainable on the subject and tl e solu 
tions used by other eTpenmentahsita 
we were led to abandon all tl ought of 
neing an acid solution because the fr« 
aod liberated at the cathode would 
have a tendency to attack both the 
depoa ted metal and the metal on 
whch it was deposited and in t^ 
way cause a loose deposit A simiJar 
reason led us to reject a solution oi 
the double cyanide of lead and potas 
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smro Knowing that caustic soda has 
no action on iron, but will readily dis 
solve an anode of lead we decided to 
use a solution of soda plumbite |*e 
pared as foUows Dissolve J lb best 
caustic soda in ^ gal distiUed water 
made to boil m an iron saucepan 
when the caustic alkali is all di'sclved 
add ^ oz htliai^e, and stu- well untal 
all the Iitbai^e is dissclved Allow * 
the liquid to cool carefull) decant it 
from the saucepan mto a 'toneware 
vessel and add 1 qt more distilled 
water, w hen the solution will be fit for 
use The iron to be coated witb lead 
must be freed from mat and scale by 
filing, and then scouniM? sm**! 
and water until bright It must then 
be put at once into the depositing solu ' 
tion Attached to the wire leading 
from the anc element of the battery 
a sheet of lead slightly larger tlian toe 
article to receive tlie deposit, inu--t be 
suspended m the solution from the I 
wire leading from the copper element 
of the batter} and care must be tabeo 
to have the battery elements larger in 
surface exposed to the liquid than that 
of the lead anode 

Deposition ojuat be sUoired to pro 
ceed slowly, and it will be found that 
an E M F of 1 volt or the current 
from one Dasiell cell alone will be 
amply sufficient to decompose the solu 
tiou, and throw down a regnline ad 
herent coat of lead on the iron 

On raising the E M F to IJ volt 
a slightly porous imperfectly adherent 
deposit was obtained, whilst 2 volts 
gave a crystalline non adherent de- 
posit The crystals formed with great 
rapidity on intreasing the force of the 
buttery and quickly resolved them 
selves into large granular lumps when 
the force had been raised to 12 volts, 
whilst at the same tune hydrogen was 
given off m abundance from the anode 
in a ma«8 of frothy foam It will 
thus be seen that the necessary con 
ditions to ensure a reguhne deposit of 
lead upon iron may he obtained from 
a constant battery of low F M F , such 
as the Damt.Il uperitiiig on a solution 
of soda plumbite viith an anode of 


sheet lead Should the deposit show 
a tendency to form m crystals, it will 
be well to take the articles out of the 
solution, rinse them in water and 
buitush down the crystals with a bur 
nisher of polished steel, after which 
the article may be replaced m the 
solution to receive a thicker coat A 
si mila r operation must be performed 
when the required coat has been de 
posited, and thus a smooth surface 
secured before tbe lead becomes oxi 

(6) After the soda plumbite bath has 
cooW off the metallic or metallised 
article connected with the positive 
pole, IS dipped into it Then the 
platmum wire, commumeatuig with 
the negative pole, is gradually intro 
duced into tbe liquor w thout touching 
the article, wmch is immediately 
coloured in various shades too much 
intensity m the current will lade all 
the various tinges under a uniform 
dark brown cost ^Vhen an article is 
unsatisfactory m ite colouratios, dipit 
rapidly into aquafortis to dissolve the 
lead oiide and restore the metallic 
eurface to its primitive state This 
process may be used for the decoration 
of stoneware and porcelain previously 
coated with cktinum 

(c) Frof Emerson Reynolds thus 
describes one of the best methods of 
applying his process of galemsmg, or 
covering with lead various substances 
Take 16 grm solid sodic hydrate 
(NaOHX di'solve it in 1 75 hire 
water, and add to the liquid 17 grm 
lead nitrate (Pb2NO,) with 250 c c 
water raise the temperature of the 
mixture to 194° F If sufficient lead 
salt has been added, the hquid will 
remain somewhat turbid after heating, 
and must then be rapidly strained or 
filtered tlmough asbestos or glass wool 
mto a coavement vessel The filtered 
liqmd IS then well mixed with 100 c c 
hot water containing in solution 4 grm 
Bul{dio-urea or thio carbamide If the 
temperature of the mixture be mam 
I tamed at about 168° F , deposition of 
^lena m the form of a fine a Iherent 
film or layer quickly takes place on 
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any aultject immersed in or covered 
with the 1 quid pnmded the object 
be la a perfectly clean cond toon and 
suitable for the purpose When tlie 
operation is properly conducted a 
layer of galena 13 obtained which is so 
strongly adherent that it can be easily 
polished by means of'the usual leather 
polisher It 13 not necessary to deposit 
the galena from hot liquids but the 
deposit on la more rapid than from 
cold solutions 

The most conveuieut solution for 
depositioo oil brass la thus prepared 
Take a quantity of soda lye coDtoining 
1^ os real «oda (NaOH) dissolve m 
this with the aid of heat d oz lead 
tartrate and Just before dJuUng the 
solution to 1 gal cold water odd »dr 
sulpho area previously dtssolved 10 a 
smtdl quantity if lot water The 
articles are to be imm'‘ listclyuumersrd 
in this bath and the temperature 
raised to boiling When tbe deeired 
tont le obtained the articles are to be 
removed washed and pohsbed The 
above eolation can be used tor glass or 
porcelain liot or cold if the proport 00 
of alkah be reduced one third or there 
abouts 

Nickel —(it) The plant necessary 
to commence nickel plating cooeisU ot 
a battery preferably ofathe Smee type 
With carbon negative a well bolted 
oblong wooden tank of a »ue to suit 
thearticles to be plated coated on (he 
inside with good asplialt and nearly 
filled with the nickel solution mcLet 
plates for anodes, and Irass rods to 
suspend the plates and wort m the 
hath suitable vessels for an altab »o 
acid and soft water for cleauii^ the 
work before placing it in the nickel 
bath polish ng and bufSng lathes 
rouge crocus etc The bath may he 
composed either of nickel chlor de and I 
ammonia or the corresponding aul I 
pbate dissolved in pure water tf the ' 
latter is used the solution must be ' 
kept neutral and up to about 6® It ■ 
IS prepared by diasolnng | lb of Uie 
salt m each gallon of water This salt 
IS generally cons lered the best lor 
nic*“l plating T1 s tl loniJe bath re 


qunesabout 4 oz of the salt per gallon 
and works better with a sbght acid re 
action the tendency in working being 
towards alkalinity even with great 
exposure of anode The intensity of 
battery current must be proportioned 
to tbe bith and remain constant 
large baths offer less resistance to the 
electric current than those of smaller 
dimensions and can therefore be 
worked with a curreut of somewhat 
less teusion For a bath of 10 gal or 
leas the tension of the current should 
be equal to that of 2 3 Smee cells 
{carbou and zinc) m series The es 
posed surfaces of the B’Cke] anodes 
should tn no case be less than the sur 
face to be coated but may w th ad 
■ vantage be grMter The amount of 
battery power for a given mount of 
' work would be la auc surface equal to 
I tbe aurfsce to be coated with care to 
I preserve the normal tesuoa of the cur 

I rent U the current is too mtonee the 

coating will prevent a dull white or 
frostea appesrsnee The anodes must 
be in connection with the negative 
plate (carbon) of the battery Dama^ 
u not unfrequently done to the bath 
and work by misconnection The 
work should be scrupulously cls« 
when entered to the bath and shcniH 
be carefully moved about after entering 
to free It from any adhering air bubblei 
If the finished work la to nave a smooth 
polishing surface it must present such 
a eurfiice before entering tbe bath 
Nickel 13 bard sod aaaaot irell be bur 
oisbed Traces of oil and grease are 
removed byahotsodasolutoon After 
d pping m clean water the surface is 
freed Mm films of oade by an acm 
bath If the work 13 of iron the acid 
may be hvdrochlonc diluted with 3 4 
volumes of water if of copper or 
brass ot nitric acid diluted with about 
20 porta water Brighten the work in 
the acid dip then immerse momentarily 
in water go over it with a clean etiS 
bni^ and very fine sand again dip m 
tl e acid tlien quickly m soft wa^r 
and place immediately in circuit The 
ban I ni»i.t not come in contact with 
tbe ttiritce of the work after removal 
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froia the alkali as the slightert touch tbeir onginal shape after the bending 
mayspoilall Ouremo'valof thewoik IwcehasbeenreinoTed ■while nickel is 
from the plat ng bath it should beua so elastic that it endeavours to return 
mediately dipped m cold -water and to ite former position 
transferred to hot water which will tniisis frequently thecause of nickel 
ca-use it when taken out to Ay p&te getting loose when deposited ou 
quickly and perfectly The hath I these metals A thin layer of nickel 
should be covered when not ii> use to j sticks better but as already men 
keep out dust and prevent as much aa taoned does not prevent the other 
possible its evaporation metal from ahowing througb while it 

By a little practice and proper atten offers httle or no protection against 
tion to these aimple rules the mckel oxidation 

bath may be worked contmuously | (e) There la a general opinion that 

month after montn and the metal de mcfcet plating direct on iron is not a 
posited smoothly and with certainty success for every purpose For the 
(i) Complamt is often beard aga nst | bright parts of cooking stoves and lire 
white nickeling not sucreedmg This i pU^ that get at all hot it is found 
may he due to the current that is too 1 best— necc’sary m fact~— to first put a 
weak or too ettong or to the compost depoeit of copper on the iron After 
tion of the hath but frequently the the ert cka come out of the coppenng 
cause IS to be sought in the mckel film bath (where they should receive only 
being too thin so that (be metal the merest film of copper) the5 should 
beneath which is generally hrasi be immediatoly rmsed m uater and 
shows through Iq the esse of iron plunged directly into the nickeling 
this IS not so striking owing to the bath which is made by dissolving 
similarity in the colour of iron and 12 oz of ammonia sulphate of nickel 
nickel But here there IS another dis m one rallon of water Cast nickel 
advantage of thin nickeling that the anodes ^ould be used At the start 
ironruats There u always danger of the current should be supplied at about 
rusting even when well plated tf the 8 volts mceure but sa soon ae a 
iron n^ bees cleansed in ac d This film has been deposited it should be 
evil nay be entirely overcome by using Amiushed to 6 volts 
the sand blast instead of acid pickle (d) By the process used at Mons m 
Another advantage gamed is that the Belmum a thick plating of nickel may 
surface la roughened and the nickel be depM tod upon any metal by a feeble 
adheres to it better while subeequent eleetnc current m a very short space 
polishing u unnecessary of tune The conpositioa of the bath 

Experience has shown that scythes isas foUovrs Nickel sulphate 1 kilo 
cannot be put in pickle before nickel neutral ammonia tartrate 725 kilo 
mg aa they sogn become checked or tanmcacid 005 kdo water 20htreB 
cracked lu the bath Some scythes The neutral ammonia tartrate is ob- 
were pol sh^d with sand blast and tamed by saturating a solution of tar 
then mckel plated with entire auecesa tano acid by ammonia In the same 
This would seem to solve the probteii oiaaoer the nickel sulphate must be 
of how to beat f»x>tect scythe* Ircan exactly oeutralised Three or four 
rust for the iiinmnerable experunenta htrea of water are at first added and 
and attempts to protect them with the solution la made to boil about i 
varmahea have allays given negatiTO hour The rest of the water is then 
t^sults added and the liquid is filtered or 

One difficulty often met with in decanted Tina bath may be renewed 
nickel plating brass and anc should indeSsitely by adding the same mate 
not gounmentioned Theseandothw nals and in the same proportions 
metaU which are flexible yet only The deposit obtained u brilliantly 
si gl tlv elijtic do not quite Tctum to white soft and homogeneous Even 
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hare been obCned by Xhi^ pra.e»s *t separately m boilins 

aroltscarcelyesceeding that ol copper salt and s pa 

(e) For the Uth3, Gaiffe pves tie 
following formula — 

Nickel and ammonia, . 

ble sulphate 
Diatdled water 

Roseleur prefer* to t 
Double sulphate 
Ammonium carbonate 
Distilled 


400 grm 

300 grin 

lOUtres 


100 parts watCT To 
1 oi acetic acid 1 ^ 

(.) StmpU Bath — I to 5 Jj 

Iw^ht of pure 50 dtf 

1 nicLel and J MUtralite 

tilled watei . -«^oiiisC* 

istiUed water I slightly with epint* « o,clel 

tt. ... »... . 

.Vs» I 

rriii's.jrs^ ^ 

U rot obligatory, hut may be raned I^e r^ie i^y jnsnner, but th» 
aceor^g W the quality of the salt of , ^ ft 1» 

“(/) Ad.m.p™po-...h.t«.Ml." 

”“c£r--T.v. U5 cj. r" sMrt" 

ally ammoma until the bquid is ueutrm .a . 

to litmus paper Dissolve separately “Odom ^ ^ b 

70 erm sal-ammoniac in water, and I A “*6^ f ^ua jendmg ke« 

misfmth the former solution, «od I ^ “ l„.a with the edge'' (« 

rwo 10 Utres with cold water ‘ the anode 

Sulphate —Dissolve 135 grm pure . conseiuently.'t'; 

mckel in sulphuric acid diluted ^th ' ^ t^^with abodes at on 

twice Its weight of water and heat b»t to Uae a must coi^ 

until the metal is dissolved Add side only edges be 

water and neutralise with ammonia | downwards, nor hang 

Dissolve separately 70 grm aimnonnim | upp ^^ t ^ 

• •- and neutralise the solution mg deep way 

!^w..luhunc acid Add (j) Large pla 


carefully with sulphui 
this hquid to the nickel 
make up to 10 litres with 


the solution , mg deep way known W 

amd Add 0-)La^Pl^‘f,^rw Pie'ea 
olphate, and | diamtegrate and lau F ^ 

1 wld wato I bei^ “tfLaeom^ed with that °f 


Tnli^th^caseB filter'thehqi^^or d ilute j J’^moont 


? of nickel to the alienee of imporUnce . urgest 

S of so^:%le in 1 LltVof^be 
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bejng moved nearer to or fartlicr from clear liquid for use as required It is 
tbe article lu this way tte necessary better to add thu by degrees than to 
electrical resistance can very conve runtbenskof overdoing Iftoomuch 
niently l« inserted between the anode is added tlie bath is not of necessity 
andcathodesurfaces The eluninatitm spcaled but it takes a great deal of 
of hydrogen from the cathode must ■working to bring it m order again 
be avoided or at any rate must not About 8 oz of the double sulphate 
accumulate Jloving the article to each gallon of distilled or ram water 
being plated while m the bath tab tsagoodptuportiontotisewheninakmg 
wg care cot to break Ibe electncal up a ba^ There is a slight excess 
contacts IS a good security against with this It is a mistake to add the 
a streaky or {Oj^gy appearance m the saltafterwards whentHehathismgood 
deposit condition The chloride and cyamde 

At one time a mechan/cal arrange are sa d to give good results I can 
mentnas made by which thecathodet. onlyaay that the use of either of these 
were kept in motion The addition of i ealt« baa not led to protnismg results 
a httle '^rax to tl e bath la a great ad | in my hands 

vantage m mitigaCiog the appearance In preparuig the double sulphate 
of gas Its bebaMour is electncal ) Cnghsb gram nickel is decidedly the 
rather than ehemieal If the anode best form of metal to use In practice 

surface IS too great a fewplatessbould old anodes are generally used 
be transferred to th« cathode bars The metal is dissolved m a nusture 

lYhen an article bss been nickel of nitncanddilutesulphuncacid with 
^sted it generallv presents a dull ap theapphcstionof agentlehast INTien 

C ranee resembhng frosted s Wer sufficient metal bM been d esolred 
getoverthis I tn^ some timeago and the unused nitnc acid expelled 
the use of carbon bisulphide m &e the salt may be precipitated by a 
same way as used for obtaining a bright stroi^ solution of atnmoma sulphate 
silver deposit Cunou^ly the deposit or if much free acid is present am 
was very dark almost black which monu carbonate is better 
could not be buffed or pohshed bright Tu lead sod a portion of the iron 
But by using a very small quantity of if pi'esent areremovedby th3»iiiethod 
the huulphiile mixture the plated sur The siLca carbon and port ona of 
faces were so bright that the use of copper are left behind with the un 

E U«hing mops or buffs could bealmost di^lred ftugmentsof metals 
ipensed with When we consider The precipitated salt after slight 
the amount of labour required in washing Is dissolved in water and 
polishing a nickel pUted article an! strong solution of ammonia is added 
the impossibility of fimslung off bright A clean iron plate u immersed m the 
an undercut surface this becomes an ) solution to remove any trace of copper 
important addendum to the nickel ] This plate must be cleaned occasionally 
plater s 1 t of odds and ends I So as to remove anj reduced copper 

This m iture is made precisely ns I which will impede its action As soon 
the same way as for bright siJvemig as the liqu d la free from copper it is 
but a great deal less u to be added t* left alkaline and well stirred so as to 
the bath about V pint per 100 pd It facilitate peroxidation and removal of 
should be well stirred in after the I iron which forms a film on the bath 
day s work is done when the bath wiU j When Uus ceases the liquid isrendered 
he in proper condition for woAmg i nwtral by addition of sulphuno acid 
next day The mixture is made ly and filtered or decanted The solu 
shakily togetl er in a gl»!>s bottle 1 j tion when properly diluted has sp 
oz. btulphide and 1 gaL of the platmg gr about 1 06 at 60’ F It is te't to 
1 quid allow to stand until excess id i work the bath with a weak current for 
bisulplu le lias settled and decant the I a short time until the hquid yields a 



118 


El FCTRO Ft ATIKQ * Nickcl I^cposits 


white deposit Too strong 
current must be iTOided 
If the copper has not been 
,t wiU deposit on the snode, whm the 
teth IS at rest It should then be re 

ryorrisd hv SCOUrlDST 

“ CoJpS P~d„=.. . ««-k >12: 

mth S.“SSmr"'SiSi™ 

with anodes of suiUble composition 
The want of adhesion between the 
j— —ofed ffialuia and the article need 
not be feared if Seanhness be attend^ 
to and the article, while m the bath 
be not touched by the hand* 

The bath should be neutral ornwly 
go slijrhtlj acid rather than alWine 
It u obvious that a' such a hquid has 
no detareeut action on tlie^lwl sur 
face scrupulous oare must be tiaen in 
aeounng and rinsing Boibug 
solutions and a free u«e of powdered 
pumice and the scrubbing brush must 
on no account be neglected 

A few words on the construction ol 
the Unke A etout wood Iw 
need not be watertight is hned with 
sheet lead the joints being blo^. t*o« 
loMtrid An inner cawng M woM 
which project, a few inclies above the 
lead lining is necessary to avoid any 
chance of ‘ short circniUng m 
damage to the lead from the accident^ 
falling of anodes or any a^cle which 
might cut the lead Ittoby noi^n. 
•ssity that the Iming should be 
to prevent the liqi^^getUng 


metal la kept 

with the ammonium cnionu 

a .h= to 

weighed, the any 

wl^ has become dissolved CM t 7 

‘jt 

of pure mchel “ „th the 

meUUic body which is ,ell 

awl which must of f‘"^’j.„beeo 

immenied with from^the 

The mckd u P^^P'^'^Kose thick 

.«5ti 

olthe Utter j.rectlv with 


the nickel sulphate, u « “^y', 
have a salt entirely » 

may readily be ^ hrii»« 

simU quantity of sodium ny^ 
(caustic soda) to first 

commercial salt, after ./runner 
removed the copper in tne b 

SJfSfesri 

now perfectly neutral 

To remove thecopperfromtne"^^^^ 
.i „i 

ind acidulated by a le' ■ f ^jphaW 


ich s^ to prevent the liquid getUng and ^g„ialmckel sulp^W 

lay be used m the produ^on of a , hy^“ ^‘^f.^hunc aad over 


may be used m the produ^^ .. 
solution which is pu-licularly weU 
adapted for nickel pUtmg To this 
end the nickel is placed on aperforated 


hydit^n sulphide S“ over 

pared by pouring passed 

iron sulphide in a flask, 
tbrou^ the solu' 


a saturated solunou «« 
momum chloride (sal ammoniac) and 
the metal is brought into connection 
with the positive pole rf a strong 
battery By the influence of tte 
electric current the metal graduaUy , 

wfo^^IniTuilmm^niu^^^)! | t^heated to bo’S- 
which settles on tlie bottom of the! vessel with the a. i 


AVhen the odour of the gas 1^^ 

recognised, its P^f^ the last 

the solution IS heated to jtis 

of the hydrogen_8ulp^de 
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tallic nickel By this means the free I strengtli Plates of absolutely pure 
acid is neutralised and on CTaporatu^ ' mckd are at present quite espensire 
to crystallisation there remains » salt m consequence of the very high tem 
sufficieDtly pure for nickel plating pe9»bire which is required for their 
The articles which are to bo jdated fusing and casting By the addition 
are suspended in the solution which we of phosphorus its point 

hare ]iist described, and they are con- of fusion may be considerably lowered 
nected with the positive pole A Bide] A» the phcispborua is not objectionable 
plate which also dips into the liquid, is in tuckebsing, the plates are generally 
connected with the negative pole and made of metal containing phosphorus 
from time to time the liberated acid is . and they are used to the best ad van 
neutralised by the addition of a slight | tsge m rather thin sheets, for the 
quantity of Bmmonium hydrate Itis . laiger the surface of the nickel plate, 
better still for practical resulta to the less will be the strength of the 
spread a layer of nickel oxide over the ( current required , and when the pieces 
bottom of the vessel in whnJi the | to be plated are not large as will 
niekelisiag is being carried c® This occur to the majority of cases, two or 
will issolve m the free acid and the i three Bunsen elements will be sufB 
solution will therefore remain neutral 1 ctent 

and of uniform strength 1 In addition to the above methods 

The sickel oxide IS prepared by com I for nickel plating, others have been 
pletely aaturatinc a solution of nickel I proposed which also give good results, 
Bulpwite with sodium hydrate {causUo ' but which requu-e more expensive pre 
soda) washing the prscipitato and | paiations than those previously men 
iheB dryiBgit The sickeloxide thus i tioned thus for lusta&co, the double 
formed is a heavy powder of an apple 1 salt of nickel potassium cyanide and 
green colour am! may be either spi^ I solutions of nickel nitrate have been 
over the hottomof the versel. Or itcan proposed Ou account of the vapours 
be placed in a linen bug sud suspended which escape from the cyanide solu 
us file liquid If a solution of nickel tions although only in »mall quantj 
sulphate acidified with sulphuric acid ties theyareparticukrly objectionable, 
IS poured into a saturated solution of and therefore the employment of cyan 
ammonium sulphate crystals «ilJ ide preparations on account of then 
separate out consisting of the double poisonous properties should beavoided 
salt of nickel ammonium sulphate | whenever it is possible to do so The 
The crystals are washed with cold nickel nitrate gives a beautiful and 
water, dissolved in hot water and durable ooat of oioLel The solution 
then the solution is completely neu la most efiective when it is composed 
tralvsed with ammonium hvdrate It of 4 ports crystallised nickel nitrate 
18 then allow ed to stand for several dissolved m 1 50 parts water, to which 
days at a temperature of 6S“-77‘’ F 4 parts ammonium hydrate are added, 
until no more crystals seporate out and then 60 parts of acid sodium sul 
It 13 also of importance that the liquid phite are div^olv ed m the aboi e aolu 
be maintained at this temperature tion 

dunog the uickeJising for otherwise ( Ibeacil sodium sulphite is prepared 
the nickel will not adhere firmly to by beating copper with sulphuric acid 
the metal I na a retort the gas produced la passed 

Dunng the operation of plating a j through a small quantity of water, 
sheet of nickel connected with the which will retain the coj per which has 
positive pole of the battery is sns 1 been mechanically earned oier, and 
pended in the solution According as I then the gas (sulphurous acid") is dis 
the moke! becomes separated from the I solved in water until the liquid smells 
solution the sheet dissolves and thus I distinctly of burning sulphur The 
the solution maintains its unginal ' solution which lia« thus been obtained 



120 Electro PiATPTG PaUadiimi, Phtinum 


IS divided into two portions one part 
js saturated with sodium carbonate as 
Ion; as efferi escence fakes p/aee fie 
other halt of the acid U then ail led 
and m this manner aodium bisulptute 
xs produced This must be employed 
as it IS because it is impOt >b)e to 
crystallise the salt by evaporation for 
in so doing one half o/ the ai-jd would 
escape and sodium mono sulphite re 
main behind 

For nickel plating of the finest kind 
such as u produced in American fac 
tones a solution is prepared from the 
nickel nitrate and acid aodium sulphite 
It sometimes happens that the luckel 
will stnp or peel off from the ueUU 
on which It haa been deposited It w 
said that this ob 3 Sctiou can be overcome 
by placing the dried plated ob)ects ih 
a hath of oil and healing them up to 
•tS2 ol6®F 

(I) According to Weston a plating 
of ^aC beauty and durability is ob 
tamed by mining a solution composed 
of 5 parts dicLsI ehlonds and 2 parts 
boracic acid with one made up of 2 
parts u ckel ulphate and 1 port boracic 
acid and thee add ng while contmu 
allv stirncg sodium hydrate (cau>tic 
soda) until the precipitate is redis 
solved 

Palladium Deposits — PaUa 
dium has of recent years been much 
used to plate watch movements 
Accord eg to 1 ilct 4 mi^m palladium 
are sufficient to coat the wuriis of an 
ordmiry sized watch Pilet recom 
mends the foJlowing bath ttater 
2 litres palladium chloride lOgrm 
ammonia phosphate 100 grm soda 
phoapliate 500 grm benzoic acid 
5 grm Th s hath is suitable for all 
metals except zme 

PlatmumDeposits — (o)Copper 
and Its alloys only will receive a sati> 
factory platinum deposit iron nmc 
lead, or tm coated with this metal 
even after a previous coppering give 
but defective results The platoirim 
deposits are obtained by dipping tho 
roughly cleansed copper arbclea m 
the followmg solution kept boiling 
Distilled water 100 parts by weight 


caustic soda, 12 platinum fcs’neutra] 
chloride, 1 The depo'it is hnght 
danble, and of a dsri resem 

Uing o^ised silver 

The platinum laths for electro 
deposits 1 ^ succeed when platinum 
ehlonde ts dissolved jo » solution of a 
salt with alkahae neutral or sad 
reaction but sulphites and cyanides 
ei en those having soda for base, should 
be excepted Distilled water, 100 
parts by weight soda carbonate, 40 , 
platinum for neutral chloride 1 Tem 
perature of the bath lOO’-lSO'’ F 
butUled water 100 parts by weight , 
sodapho phate or borate 60 platinum 
for neutral cblonde 1 Distilled 
water 1<W parts by weight 
pyrophosphate or clioride or iodide 
30 platmuD for dry chloride 1 
These baths only give exceedingly tbn 
depoeits if the coating were aJloww 
to incresec most of it would be intU 
out adherence and often in Ibef^ 

ofscales The depositii blackorsteel 

(c) Fill a glass flask with 4 
finely laminated spongy or black Pl* 
tiDum and a twxlure of 5} o* by^ 
•■hloric acid and ij ot nitno acid at 

40’ B Place the flask upon a piece of 

sheet iron perforated in ine centre, so 
that the bottom of the fl.isi alone 
receive! the heal After an abundant 

production of orange yellow fumes the 

platinum nail disappear and leave a 
red liquid which should be heated 
until It becomes viscous enough to stick 
agaiost the sides of the flask Tto 
Utter part of the operation may be 
efc«ed IQ a porcelain dish the shallow 
fOTHi of which aids in the evaporation 
of the acids in excess After coohng 
I the residuum is d ssolved in 1"J oz 
distilled water and filtered if neces 
saiy Dissolve SJ oz ammonia pbos 
phate in 17i or distilled water, aod 
mix Oie two solutions This produces 
» precipitate of ammonia and platinum 
pboqibate in a liquid of orange colour 
whn^ should not be separated , pour 
into it Btimog all the while another 
solution of 17 J oz soda phosphate iti 
IJ pmt distilled «-ater Boil the mix 
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ture, andreplace the evaporated water, 1 
until no more ammonia is dieengaged, I 
which 13 ascertained by the aiacll , and [ 
until the liquor, which was preifiouiJy 
alkaline, begins to redden Uue htnma 
paper IVhen the yellow hquor be 
comes colourless, it indicates the for 
mation of a double platinum salt The I 
bath IS then ready to deposit platmnm | 
upon articles of copper or its alloys , 
by the aid of heat and of an intense ' 
electric current Copper coated with ' 
platinum re3l^ta nitno and sulphuric 
acids to a considerable extent If 
iron, ano, lead, or tia come id contact 
with the bath they will decompose it, 
and the metal deposited will be Uack 
The dead lustre of platinum m pearl 
pey , It 18 very banl, and cannot be 
brightened by '■cratch brushes of brass, 
which render its surface yellow po« 
dertd pumice or iron wires should be 
employed Platinum deposits may 
be ouinished by an energetic fnclioii 
and the lustre obtained is very durable 
Platinum maybe remored from copper 
by a eery long immersion id the liquors 
BTcn for ungildiBg, but the success is 
doubtful 

Silver, — Small Balk /or d-m-i- 
feurs The hath is a lylindncal 
stoneware glass, or porcelain vessel 
Aicercleanving and amalgamaitoo, (he 
articles are attached by clean copper 
wires to tlie circumference of a brass i 
ring, supported Upon the top of the i 
apparatus by 3 or 4 soldei^ cross 
wires The ring is connected with I 
the negative pole of the battery and | 
the positive pole with a platinum i 
anode, ora cylinder formed trf s sheet ' 
of Biller rolled round, which dips into ' 
the middle of the apparatus The i 
articles must be now and then turned 
upside down, and aidewajs, so that 
eachface of the object will be, in turn, 
directly opposite the silver anode, and 
thus also the points of contact with 
the Buspending wires receiv e thenquota 
of metallic deposit Points edges, 
corners and all raised parts, offer a 
more easy passage to the electric Cur 
rent, and therefore become nKwn 
coated with inetat As the wear of 


tablespoons and forks is greater on 
their coaces sides, those parts should 
face the Sliver anode longer than the 
concave portions 

Aseertatmng of Silier Depo 

sited — (u) The articles are cleansed, 
dned, and weighed m a scale How 
ever rapidly this may be done, the 
surface of the copper will be shghtly 
oxidised and famished , to recover 
their former cleanliness, the articles 
must be plunged into a strong pickle 
I of sulphuric acid, and then into the 
mercurial solution Afterrm»ing, and 
iiamersioa to the Iwtli, pnsetreal ex 
penence will teach when it is nearly 
time to withdraw the articles from 
tbe solutioo They will have (o be 
weighed several times before the in 
tended weight of silver has been depo 
sited 

(b) Cleanse the articles, and put 
them >mDed»telyiato tbs Intk, except 
one, which is treated as above, and 
used as a test This piece is now and 
then removed from the bath to a<ceT 
UiD its locrease of weight, and when 
it has acquired its proportion of silver, 
It la supposed that the other piece' 
are also finished Strongly amalga 
mated articles wiU sot become sensibly 
oxidised during the drying which 
precedes their weighing t^hen the 
objects have been dned in order to 
eooerUin the proportion of deposited 
silver they should not be returned to 
tlie bath without having been cleaned 
■n a hot solution of potash cyanide, 
which dissolves the grease from the 
handkng, and passed agam through 
I the solution of nitrate of mercury, 
and rinsed Alcohol may he substi 
toted (dr the hot solution of cjdniile, 
but the results are not so sure, 
and the evpense is greater Both these 
methodv are tedious, and only give 
approximate results 

(e) Remove one dish of an ordinary 
pair of scales, su^titute for it a me 
taihe frame which supports the articles 
to be silvered, and communicates 
tliTOngh the bram and the column 
with the necative electrode of « hat 
I tery , counect the soluble anoife with 
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cyanide is sufficient for 1 part silier i the toleration goes on rapidly and the 
but unless there is an excess of potas 1 deposit is go^ but after a tune 


Slum cyanide the hquors do not con 
duct electricity well and the deposit 
of silver IS granulated and irregular 
The silvering IS effected with a battery 
and with baths either warm or cold 
The latter method is generally adopted 
for articles which require great sohdity 
The hot process k used for small 
art cles and is preferable for steel 
iron nnc lead and tm which base ] 
been previously electro-coppered The I 
hot bnths are generally tept in ena 
melled cast iron Lettle* and the 
articles are either suspended or 
moved constantly about in them 
The preliminary cleansing in aads 
and passing through the mercurial 
solution are necessary A somewhat 
energetic current is needed e pee ally 
when the articles are moved amut in 
order to operate rapidly There is too 
much electricity when the an cles con I 
nected with the negative Mte of the 
battery become grey or Wck and 
produce many bubbles of gas A | 
platmum large wire or thin (oil anode 
IS generally preferred to the soluble 
an^e of silTeT employed in cold baths 
but the solution u rapidlv impover 
ished lu hot silvenng baths the 
separate battery is often replaced by 
a nnc wire wrapped around the arti 
cles The pomts of contact m the 
two metals are black or grey but the 
s tain disappears by plunging the ob- 
ject into the liquor for a fe r moments 
after it has been separated from the 
zinc and carefully scratch brushed 
Instead of separate batteries a simple 
apparatus may be made of a glass 
porcelain or stoneivare >e-sel bolding 
the bath and in the centre of which 
u a porous jar filled with a solution of 
10 per cent potassium cvamde or 
common salt The mic cvl nder im 
inersed m this porous jar came* a 
larger circle of brass wire the ctites 
diameters of which are soldered to the 
nnc This brass nng projects over 
the bath and the art cles eu pended 
to the nng bv shnging wires king 
downintotheUith Atthebegmnii^ 


the solution of zmc traverses the 
porous cdl and impairs the punty of 
the bath An impoverished hot bath 
IS Temngorated by additions of equal 
parts potassium cyamde and silver 
salt It IS necessary to replace the 
water m proportion as it is evaporated 
When tfm silver baths rapidly deposit 
metal without the aid of electricity 
It is a proof that they are too nch in 
cyaude or too poor la silver A 
deposit effected under such conditions 
IS rarely adhering especially when 
upon articles previously coppered 
because the exce-s of cyanide disiiolves 
the deposited copper and the silver 
which takes its place may be removed 
with the finger The remedy consuts 
m adding to the bath only enough 
Sliver salt and no more to that a pece 
of copMr will not become sensibly 
silverea m it without the sid of elec 
tncity Tbe cold electro silvering 
baths generally employed for electro 
plating such articles as table spoons or 
forks are contained in large rectangular 
wooden troughs lined vnth gutta 
percba or m^e of nveted wrought 
iron They are sufficiently high to 
allow about 4 m of hquid above the 
immersed object whose distance from 
the bottom and tides should be nearly 
tbe tame to give a regpiUr deposit of 
metal at both extremities of the ob- 
ject The upper ledge of the trough 
I Cimes two brans rods all round 
I which do not touch one another one 
I above the other so that other metallic 
rods being put across will re t upon 
the higheror the lowerrod but noton 
both at the same time Each rod is 
connected with one of the poles of the 
battery by conduct ng wires the 
pomts of contact of which should be 
pa#ectly clean The rx>i which sup- 
ports the articles to be silvered is 
connected with the negative pole 
repesented hy zinc m mo^t batteries 
arid the other supporting tbe anodes 
13 attached to the positive pole which 
I b carbon with Bunsen s elements 
' copper for Daniell s and platinum 
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or the Tarnish may be destroyed by a 
brief immersion m concentrated sul 
phunc acid IV hen cold It often hap 
pens that several colours and me. taig 
have to be placed upon the sameot^ect 
such as silver with both a bright and 
a dead lustre, and yellow, green red, 
white, or pink golds, or pl&tmum 
VaruiBlies are also employed foravoid 
mg the deposit of the precious metals 
upon those parts which do not need 

ilcsist or Resent t'amwAe* — Dis 
solve m boiled hnseed oil or essence of 
turpentine rosin or copal if these var 
niahes are not suffiuently coloured to 
distinguish the places where they have 
been laid on, mix with them therefore 
acertaia proportion of red lead, chrome 
yellow, or prussian blue, which at the 
atme time facilitates their drying 
4»iodc« —Should the anodes become 
black durmg the passage of the electric 
current, the solution coutams tooIitUe 

S oUssiumcyanideand too much ilver 
u this case the deposit is adherent 
but too slow, and the bath toaes more 
silv er than it can gam from the iDodes 
Careful^ add sufiicient pota<sium cya 
mde If the anodes remam wlute 
durmg the current the proportion of 
potassium ejamde is too great, the 
deposited silver is often without ad 
herence and the anodes lose more 
metal than is deposited , add silver 
salt until It dissolves with difficulty 
When in good working order the , 
soluble anodes become grey dunug the ' 
passage of the electricity and white I 
when the circuit u broken The I 
specific gravity of the bath may vary 
from 5'’ to 15° B for salts, and atill i 
furnish good results There is a I 
suaple and rapid process for ascertain I 
mg the state of the hath, and estab | 
hshing the proper ratio between the ' 
silver and the cj amde About J pint 
of the hquor is put into a tall ^ass, 
and a solution of ^ oz silver nitrate 
m 3 oz distilled water is poured into 
theformer, dropbydrop If tbewhite 
precipitate pr^uced is rapidly dis 
solved by stirring, the liquor is too 
rich in cyanide, or too poor lu ailvw , 


should the precipitate remain undis 
solved after long stirring the hquor is 
too nch in silver and too poor in 
potassium cyamde When the precipi 
tate isdissolved but slowly, the hquor 
is in the best condition 

Frosted Stlier — Dip the article in a 
solution of mtnc acid and water, half 
and half, fora few mmutes then wash 
well in clean water and dry m hot 
sawdust IVhen thoroughly dry brush 
the sawdust away with a soft brush, 
and burnish the parts required to he 
bright 

Bright Lustre ■ — Carbon bisulpl ide 
in small proportion, imparts a bright 
lustre to electroplated articles Put 
. I OS carbon bisulphide mto a pint 
bottle containing a strong silver solu 
I lion with ^audem excess The bottle 
should be repeatedly shaken and the 
I mixture is r«uly for use m a few day s 
' A few drops of this solution may be 
poured into the pbting bath occasion 
ally, UDijJ the work appears sufficiently 
bright The bisulphide solution how 
ever muet be added with care for an 
excess IS apt to spoil the solution In 
platmg surfaces which cannot easily be 
acratch brushed, this brightemng pro 
cess i» very serviceable Care must 
be taken never to add too much at a 
lime 

Prttentiiy} Electro ether turning 
Yettoa —This change of colour is due 
to the deposit by ralvanic action of 
pure sdverand ofsuMyemde which is 
rapidly decomposed and darkened by 
light It IS therefore necessary to re 
move the subcyanide by one of the 
following methods (a) The articles 
are left imnierEed m the bath for some 
time after the electnc current has been 
interrupted when the silver suh* 
^auide IS dissolved by the potassium 
cyanide 

(6) Having smeared the objects with 
a paste of borax, they are heated in a 
mnfBe until the salt fuses and dissolves 
the subeyamde This process anneals 
and aoflens the metal 

(c) The poles of the battery are in 
vert^forafew seconds tlntistosnv, 
the article become soluble anodes, and 
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Polished silTer deposits are more , 
agreeable to the eye than burnished I 
ones , but the hardening of the latter I 
renders them more durable ' 

Silvering Britannia Metal, Peuter, 
and all CcmljinatK/ns of Lead and 
Tin — These are best placed m a *olu 
tion containing a good deal of free 
cyanide and the deposit should be 
rapid at first The surface of the 
anode should be about three tunes that 
required for German silrer, and the 
battery power strong but not too m 
tense It is better nut to disturb these 
articles m the solution at the beginpiDg 
of the depo'it Afterwards they may 
be shifted for obtaming a uniform coat 
If the articles, when they have been a 
shoil tttoe m the plating bath present 
an unequal surface, remove them and 
brush over again as before then after 
well nnsiDg, return quickly to the both 
and allow them if possible, to remain 
without further disturbance 
Sifvennj Copper /n-ToM —The pnn 
oipol difficulties in plating copper 
ingots are, to bring the surfaces of the 
copper and silver into fusion at the 
same tune and to prevent the copper 
fromsealmg for which purposes fluxes 
are used The surface of the copper 
on which the silver ts to be hsed must 
be made flat by filing and should be 
leftrough The silver is first annealed 
and afternards pickled m we&k spint 
of salt , it IS planished aud then 
scraped on the surface to be fitted OD 
the copper These prepared surfaces 
are anointed with a solution of horai, 
or strewed with fine powdered boras 
itself, and then confined m contact 
with each other by handing wire 
When they are exposed to a sufficient 
degree of heat, the flux causes the 
surfaces to fuse at the same time, and 
when cold they are firmly united 
Copper may likewise be plated hy heat- 
ing it, and burnishing leaf silver upon 
it , so may iron and brass 
(5) The direct way — The article 
ahoidd first be rendered free from rust 
by nibbing with emery cloth, or hy 
dipping It into a pickle composed of 
sulphuric acid 2 oz , hjdrocLlonc acid 


1 oz , water 1 gal After the article 
haaremamed some time m this pickle, 
it should be taken out and the rust re 
moved by a brush and wet sand If 
the oxide cannot be easily cleaned offi 
it must be returned to the pickle As 
soon as the article u rendered bnght, 
it IS washed in a solution of soda, for 
the purpose of removmg all grease 
Lastly, it IS well rinsed in hot water, 
and immediately placed m the platmg 
solution, which should contam only 
about one fourth as much silver as that 
used for platmg copper and brass 
articles The battery power must also 

be weak WTien the object receives a 
slight coating, the process may be 
earned on more rapidly by mcreasmg 
the battery power, and by placing the 
article lu a much stronger plating bath, 
asing about 1 oz silver m a plIoD of 
solution The indiTKt method eoniiiU 

in first coating the iron with copper, 
which insures success Copper ad 
bercs firmly to iron but silver does 
not hence copper acts the part of a 
go between Anei the article has been 
rfeeDed,as above desenbed.it la coated 
with copper by placing it in a solution 
composed of carbonate of potassium i 
oz , sulphate of copper 2 oz , liquid 
ammonia about 2 oz , cyanide of potas* 
•lum 6 oz , water about 1 gal The 
sulphate of copper may be dissolved m 
warm latn water, and, when cold, the 
carbonate of potassa and ammonia 
added , the precipitate when formed is 
redissolved The cyanide of potassnim. 
ehould now be added, until the bluish 
colour disappears Should any precipi 
tate he found in the bottom of the 
vessel, the clear solution may be poured 
off from it The solution is worked 
cold, and with moderate battery power 
Let the article remain m the bath until 
a thin film of copper is deposited, then 
remove quickly, rmse m hot water, and 
place in the silvering solution, where 
the process may go on as rapidly as if 
{dating a copper article 

Tut — fa) Argentine is a name given 
to tin precipitated by galvamc action 
from Its solution This material is 
usually obtained by immersmg plates 
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of zinc m a solution of tm containing 6 tawed with the scratch br^h or the 
grin (about 90 gr )of thetoetal to the burnishiog tool The reduction o 
litre (0 83 qt ) In this way tin scrap these baths requires an intense c^ 

can be utilised To apply the argentine rent, and the working of the 
according to Mannos proces«,a lathis is eipeosiTe t W- 

preparedfromargentineanda^polaah Galvanoplasm ThlCK 
tartrate rendered Boluble by bone acid posits — Galvanoplasm wnsu^ts 
Soda pyrophosphate ammonium chlo deposits with sufficient thickness 
ride orcausticsoda may be substituted form a resisting body, which may 
for the acid tartrate The bath being separated from the objects . . 

prepared the objects to be coated are moulds and which will , i 

plunged therein first having been j shape and dimensions of the moo 
pickled and scoured and they ina\ be A statue of plaster of Pans, 
subjected to the action of an electric sculpture an impress in was, iro 
current But a simple immersion is and simiUr things may, after 
enough The bath for this roust be | preparations be covered with e ectiv 
broufeht to ebulUtion and objects of deposits for instance which will P 

copper or brass or coated therewith I * depoeit representmg the same snap 

may be unroeraed in it I and dimensions la i_ 

(61 The bath is composed of rain or operaMoos copper i» almost 

distilled water 110 gal pyrophos employed It i> possible to mvs 
phate of soda or potash H lb ciyi depociU entirely of silver and go ' 
talli.ed OTotochlonde of tin 21 o* or but these are eiceptloDv, on accouu 


laiiteea proiocnionae 01 tin 21 oa or 1 but these are exception*, *•- r";.,,. 
18 oz of the same salt fused m order of the cost of the msMnals and cJ 
to have it free from an excels of acid 1 difficulties of the operatic •1“* 
pul the water into a Unit enurely | lowing is a summaiy of the usual ^ 
luied with anodes of tm sheet* unil^ quirements (1) To apply u^ 
together and connected with the post metallic surface conductor of eiec 
tive pole carbon or copper of the but | city a deposit of copper wWrmg 
tery Then introduce the pyrophoe 1 the metal underneath two 

phate and stir it in when ^«oIved I operation being completed the t 
the tin protochlondeisputintoasere I metals must » separated m »'>®“ 
of copper half immersed in the coin manlier that they will furnish 
tion A milky white precipitate is I identical productions one of 
produced which disappears after con I will be in relief and the other houo 
tinued agitation When the hqunl has for casts of inedaLs etc (3) 

become clear and colourless or only the electro deposits upon suhstan 

slightly yellow the bath u ready then not naturally conductors of electnciiy^ 

place upon trai s> erse metallic rods but tender^ so by the process 
connected with the negative pole the metallisation upon ornaments^^ 
previously cleaned obietts which are to 1 plaster of I ans wax glass or 
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ductor of electricity, and upon which of the battery zinc generally and im 
the galvanoplastic deposit la effected mersed in the solution and the con 
Tee Baths —{1) Put into a vessel, dncbng wire starting from the positive 
made of glass, stoneware, porcelain, pole, carbon or copper, is attached to 
gutta percha, or lead, a certain quan a fial or plate of copper, and this 
tity of water, to which is added 8 to 10 uiode is p^ed m the liquor parallel 
per cent of sulphuric acid If m a to ttie object connected with the other 
glass vessel, or one Uned with gutta pole This plate should have a sur 
percha, pour m the acid slowly and face at least equal to that of the article 
stir all the time, otherwise the aad, to be cov»ed The deposit will begin 
which IS much denser than water, falls immediately, and its progress may be 
to the bottom, and slowly comhtmng seen ly removing the object from the 
with the surrounding water may solntaon If upon a clean metallic 
cause an increase of temperature substance, the deposit of copper will 
sufficient to break the glass or melt he instantaneous on every part of it , 
the gutta percha »f on the contrary, the surface only 

(2) Dissolve in t.hia hquor as much moderately conducts the electricity, as 
copper sulphate as it will absorb at the graphite, Oie deposits will begm at the 
ordinary temperature Stir frequently points toncbed by the conducting wire, 
with a glass or wooden rod, to misthe and then proceed forward ^th a 
solution , or the copper sulphate may httle practice it is easy to ascertain 
be put into a perforated ladle of copper whether the intensity of the current 
or stoneware, or into a of cloth corresponds to the suHaces to be 
fixed near the surface of the liquid covert The operation will be slow 
When the liquid refuses to absorb any | with a weak current, but there is so 
more crystal* it is saturated, aud other incoDvenience, unless the sub 
marks aMut 25° B Baths of copper stance of the mould is ^tsrable, like 
sulphate, while they are working, must ' gelaUne Too intense a current re 
alaa^ be kept saturated new copper ' suits m a granular deposit of which 
sulphate must be mtroduced Co replace the particlea have httle cohesion be 
that decomposed aad fonnmg the twees themselves and so adheresce 
metallic deposit for this purpose sus to the mould 

pend front the top of the vessel and SmpU Apparnttu for Amatettrs — 
in the upper portion of the liquid hags I Place the solution of copper sulphate 
filled with crystals of copper sulphate m a stoneware earthenware, or porce- 
It IS necessary to use good copper sul tain vessel m the centre of which 
phate , the best is m crystals semi | stands a porous cell filled with water 
transparent and of a fine olue colour with 2 or 3 per cent of sulphuric acid. 
Its solution is also a pnire blue These and 1 per cent of amalgamating salt 
baths are always used cold, and are This hquid must surround an inner 
kept m vessels of shapes adajited to cyhnderof zme, upon the top of which 
Uie wants of the operator Stone rests a circle of brass wire, by two 
ware porcelain and glass are the best ' crossed tars soldered or fixed m four 
materials for the purpose hut as it i notchea onthe topof thezinc cyhnder 
13 difficult to find vessels sufficiently Suspiend from this circular framework, 
large, wooden troughs covered inside | projecting over the copper solution, a 
with coats of gutta-percha, manne i certam number of objects or moulds, 
glue or with a sheet of lead are used, immersed in the liquid m such a way 
pomted with resist varnish • as to have their faces to be covered 

Deposit* by Separate Batimet — j near aad opposite to the cell Two 
After propier preliminary operations, small hair bags filled with copper sul 
the object which is to receive the ' jdiate cijstals, should be attached to 
deposit 13 connected with the conduct- | (he upjier edge of the vessel 
mg wire attached to the negative pole I Lat^ Apparatus — To cover large 
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surfaces use a bath contained in a 
large wooden trough hncil inside with 
gutta percha or lea<l or other Bnb 
stance unacted upon hy the bath In 
the middle of the trough diapoee a 
row of cells close to each other and 
each with its zinc cylinder Connect 
a thin metalhc nbbon with all the 
binding screws of the cylinders in 
contact at its extremities with two 
metallic bands on the ledgea of the 
trough The metallic rods to support 
the moulds are pltced in contact with 
the metallic bands of the ledgea and 
therefore m connection with the zincs 
If the objects are in high re) ef use a 
circular trough place the cells in a 
circle and the mould to be coiered m 
the centre IVhaterer the shape of 
the mould its position should now 
and then be changed because the 
lower lay ere of the bath give more 
abundant deposits owing to the dider 
ence of speoifie granty of the layers 
more or less charged with eulphete 
As far os practicable, mamtain the 
liquids m the bath end m the cells at 
the same lerel or it is better to hare 
twt of the bath elightly aboee tlist 
of the cell to prerent the eoluuon * 
of anc from mixing with the copper i 
bath I 

Porous CdU —Pipeclay paeteboeid 
bUddar gold beaters skin parahmenl, I 
sail cloth and certain kin^ of wood 
may be employed but nothing equale I 
porcelain cUy eulxnitted to a certau 
heat, which hardens the paste withoot 
destroying its porosity Vases made 


clogged in two ways (1) by the anc 
sulp^te, which having an insufficiency 
of water, crystallises m the pores , m 
this case bod the cells m water acidu 
tated by sulphuric acid (2) By depouts 
of copper caused by bad working , dip 
the cells in aqua fortis untd ad the 
copper IS dissolved, and rmse m plenty 
of water afterwards It is also possible 
to clean cells by keeping them filled 
with water, which, escaping through 
the pores pushes out the salts and the 
acids with which they are clogged 
Cast zinc, will wort but is far inferior 
to laminated zinc, which will he uni 
formly corroded instead of being per- 
forate It sometimes lisppens that 
nne IS scarcely attacked even by eon 
centiated liquors and that a multitude 

of small cavities are eegreved on >U 
surface It also becomes covered with 
ablackish grey crust and no electricity 
IS disengaged These inconvemences 
occur when the nno is too nch u 
lead 

Amatjarnatini} Salt —To avoid the 
solution of the rdc when the apparatus 
IS not at work, cleanse it in dilute 
bydruchlonc acid and then amalga- 
mate It by rolhng the cylinders lo * 
trough filled with mercuiy 

Aeid BatKs — IVhen a toth contains 
too weak a solution of copper sul 
phate the electro depoat is pulveru 
lent bbek and irregular The same 
iDCODvenience occurs when the hquors 
become too acid because they do 
not dissolve enough copper sulphate 
When the bath is too acid add copper 
carbonate until efiervescence no longer 
takes place The bath should then be 
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sink them with lead pieces coTwed i nhich impairs the fineness of the hne^ 
with varm'li, with stones, or other 1 of the mould With a good bath and 
non conductors of electricity When 1 a well regulated electric current the 
the object to be covered la metalhc, I dehcacy of the pattern will not be 
and unacted upon by the solution of defaced by a copper coat having the 
copper sulphate, attachtheconductir^ thickness of stout writing paper A 
wire to any part of its surface, and it bnght lustre may be obtained by 
will be rapidly covered with a uniform | scratch l»Tishing or burnishing or by 
deposit , if the mould is a non-conduc a passt^ through aqua fortis and soot 
tor of electncity and has been covered and afterwards through the compound 
with some conducting substance snch acids for a bright lustre 
as plumbago, bronre powder or re Dead Lustre Gilding by Galtano 
duced silver, multiply the points of p/tuite Deposit — Adhenng galvano 
contact as much as {HwcticaUe <d the plastic deposits give a very cheap and 
electrode, by uniting the connect handsome gilding with a dead lustre, 
mg wire with a number of fine cop which although not equal m durability, 
per wires, and makmg their bent ei has the appearance of that obtained 
tremities touch the mould at various with mercury Having cleansed the 
places This method gives a greater mould it metallic oi rendered it a con 
rapidity of operation, and a umform ductor tf non metallic immerse it in 
thickneas of deposit It ts especially the solution of copper sulphate, and 
necessaiT for moulds having deeply allow the deposit to acquire a dead 
indenteii surfaces As soon as the lustre slightly m escevs of that desired 
surface is entirely covered remove the After tlus operation which may last 
supplementary wires If only one face S toShoun, remove the article from 
of the mould is to receive the deposit the bath nnse it m plenty of water, 
protect the other surfaces by a resist and pass it rapidlv through the com* 
varnish melted yellow wax or softened Mund acids for a bright lustre which 
gutta percha diminish the previous dulneas of the 

Adheiite Deposits upon Sfetais — appearance Nextrinsemfreshwater , 
hletala are unequally qualified to re> steep la a mercunal colutioo similar to 
ceive the galvanoplsstic deposit and that employed for gilding by dipping 
some are naturally unfit for it For nnse again, and immerse m an electro 
instance wrought and cast iron steel I gilding bathmadeof — Distilled water, 
and zinc, as soon as immersed in the ' 2^ gal soda phosphate, 21 ox , soda 
solution of copper sulphate and with I bisulphite 3| oz , potassium cyanide, 
out the aid of electncity deoompoee I J oz , gold, for neutral chloride, J os 
the salt, and are coated with a muddy At first, the current is rendered suffi 
preapitate of copper without adher ' eiently intense by dipping the platinum 
ence It is necessary to give them anode in deeply afterwards the m 
previously a thick coat of copper in the tensity is dimuushed by partly with 
hath of double salts before submitting . drawing the anode until the entire 
them to the action of tie sulphate I shade of gold is obtained Thu. gild 
Tin, although presenting these incon requires but little gold as the 

vemences m a much less degree should frosty dead lustre comes from the cop 
also be copper electroplated in the per When the lustre of the copper is 
solutions of double salts before going veiyfineaud velvety, dispense with the 
mto the bath When the metal to i dip^ong into the compound acids, but 
be covered is unacted upon the J the rapid passage through the mer 
hath, cleanse it well, and submit it to ^ cunal solution is always desirable If 
the action of the current which will the deposited gold is not uniform, or 
give a rapid and uniform deposit this appears cloudy, it is proof of an imper 
should not be too thicV otherwise the feet deposit m the liath, or of an m 
surfaces maj liave a coarse ap;>eatance, snfficient steeping in the compound 
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scids The piece should then be re 
moved from the bath, waslied lo s 
tepid solution of pnta&^ium cjamde, 
nnsed m fresh water, dipped m the 
solution of nitrate of mercury and 
electro gilded anew This gilding 
bears burnishing well avoid acid 
waters and soap which will produce 
a red polioh and use only the fresh 
solutions of linseed, or of marvh 
mallow root The tone of gold ihns 
obtained is richer deeper, and more 
durable than that produced upon 
frosted silrcr, the latter being recog 
msed by the green colour of the bnr 
nished parts This kind of deposit 
may be employed for hindiog sub 
stances together, hecau-e the covering 
cost will be continuous 

(rofuanophutifl ZlrponW mtAme 
AdAssieiv— After thoroughly cleaning 
the pattern, rub it with a brush charged 
with plumbago, or with a soft brush 
shghtly greased by a tallow candle 
The film of fatty substance 'bould not 
be seen at all The deposit obuined 
represents an inverted image of the 

C tern, and the raised pnrU become 
low Remove the mould, and per 
form the eame operation upon the de 
poait , this second depoeit is the accu 
rate reproduction of the first pattern 
Depoiita upon Non-MetalUc 
Suoatanoes — By this process, porce 
^n, crystal, pla.ter of Pana, wood, 
flowers, fruit, animals, and the most 
delicate insects may be coated Tbe«e 
substances have no conductive power 
for electricity , it is therefov neces 
eary to metallise them 
J/etailitalim — This coat ebonJd be 
BO thin as not to alter the shape or 
the minutest parts of the model 
Plumbago (graphite) is generallT 
preferred, and m most rn-ict its con 
ductmg power is sufficient it may be 
apphed m films thin enough not to 
impair the sharpness of the monld 
The plumbago found m the trade is 
rarely pure Remove the impurities 
by digestuig for 24 hours a paste ■ 
of plumbago and water, with l^dro 
/.Hn-io acid Several washings with i 
and slow drying in a stove, I 


finish the operation If the plum!»|0 

ism large lumps, it should be powdered 

and passed through a silk sieve The 
condncting power of this substance is 
sufficient when the surfaces are not 
deeply indented , hut the mould should 
be rough enough for the plumbago to 
Ebck to It 

Odt Plumbago has a conducting 
power much greater than that of the 
I ordinary sulitance Prepare as fol 
lows In If pmt sulphuric ether 
I dissolve i oz gold chloride, and th(> 
I roughly min gle with it IS 20 oz 
I plumbi^ Then pour into a shallow 
porcelam ves«el. and eipose to the 
action of air and light After a few 
hours the ether completely voUtili^ t 
stir the powder now and then with a 
glass spatula Finish the drying lo » 
stove 

SUvrred Plumbago — Dissolve 8 M 
ciTsUUised silver mtrste in 3 pw* 
distilled waur mis this solution mts 
2 lb good plumbago Drymapor^ 
lam lusb, and then caleias at a M 
heat in a covered crumble AfMf 
cooling, pother and sift. Plumbs^ 
thus msullisad conducts electnaty 
nearly as well as a metal, although « 
■s very expensive Brcnae powder 
mixed with plumbago is also used 

Xtnritnng Moulds Impemo^ W 
—Porous substances, befi« 
bemg coated with plumbago, are sub 
to a previous operation t® 
render them impervious, by coven^ 
them with a ooat of varnish, or by 
saturating them with wax, tallow, or 
eteanne For instance with a 
cast, cut a groove on the nm of tW 
mould place in it a brass wire twirt 
the ends, which must be long enough 
to bold the oaot b) The cast, having 
been previously diied, is then dipped 
into a hath of steanne kept at a t^^ 
peratureoflSO® 212® F , andanum^ 
of bubbles of air wiU escape from the 
mould lo the surface When the 
dnctioD of BIT bubbles is consideraWy 
diminished remove the cast from the 
bath When the cast is tepid, cov» 
It with powdered plumbago, and let it 
getqmtecold Then, after breathing 
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upon it, mb thoroughly with a brush 
coTered with plumbago , and be careful 
that the surfaces are completely Uack 
and bright, without grey or whitish 
spots When the mould is reiy 
undercut, it is difficult to emfdoy 
plumbago In such cases met^lise 
the whole, or the deep parts only, by 
the wet way Soft brushes should 
not be used for rubbmg plumbago 
When the substances to be metaUised 
are not porous, such as glass peace 
lam, stoneware, horn, and iTOry, cover 
them with a thm coat of vamish, 
which, when nearly dry, receives the 
plumbago 

MttaUuation of Ceramte Artuits ~ 
After having varnished the portions of 
the piece to be covered cover thera 
with very finely laminated £«1« of 
lead, which bend to all desired shapes , 
then connect a brass conducting wire 
with the lead, and dip the whole into 
the bath copper is immediately de 
posited upon the metsUic parts Thus 
glass vases may be entirely covered 
with copper uponwtuchdepositlayers 
of gold or silver The chaser may 

S netrate with his tool to diSereni 
pths and uncover one after the 
otter, first the layer of silver, ne\t 
that of copper and at last the ciysUI 
Itself The vase will appear as if set 
m a net of various colours For very 
fine work, the gold ornament first 
pamted with the pencil and filed in 
the usual manner by heating in a 
muffle, IS put m contact witli a very 
thin conductmg wire and the whole 
IS immersed in a copper silver, ot gold 
hath, where the deposit takes place in 
the same manner as upon an ordinary 
metal, and the adherence is as perfect 
as that of the film of gold upon the 
porcelain The deposit is afterwards 
pohshed, chased, or ornamented on 
the lathe 

MelaHiiation by the ITif Hoy — 
Silver, gold, and platinum, reduced 
from their solutions, have an excellent 
conducting power Silver is generally 
preferred and its nitrate is disacJved 
In certain liquids, variable with the 
stances to be covered Apply the 


solution with a pencil upon the mould, 
and let it dry , repeat the operation 
two or three times Lastly, expose 
the mould to the action of the suubght 
or of hydrogen, or fix it to the top of 
a box which closes hermetically, and 
at the bottom of which is a porcelam 
dish holdup a small quantity of a con 
centrated solution of phosphorus m 
carbon bisulphide After a few hours 
this solution completely evaporates, 
and reduces to the metallic state the 
silver nitrate covering the mould, 
which becomes black, and is then 
ready for the bath When used to 
met^Iise wood, porcelain, and other 
resisting substances dissolve 1 piart 
silver nitrate m 20 of distilled water 
With fatty or resinous mstenals, 
which water will not wet, use aqua 
ammonia With very delicate articles, 
which will not bear a long manipula 
tion, make the solution in alcohol, 
which evaporates rapidly Concen 
(rated alcohol dissolveg silver niCrate 
but slightly but enough will he dis 
solved lor metalhsmg ^wers leaves, 
and sinnilar articles if the solution is 
aided by grinding in a mortar If the 
conducUi^ wire is fixed to the mould 
before the metalhsation the wire must 
be of gold silver or platinum, as the 
other metals rapidly decompose the 
solution of silver nitrate , but brass 
and copper wires may ^ employed 
when the tnetaUisatiou is completed, 
after the reduction by phosphorus 
iSofutton of Pkosphorxit in Carbon 
Simlphide — Half fiU a glass stoppered 
bottle with a large neck with hisul 
phide, then gradually introduce the 
phosphorus gently dried with blottwg 
paper, and shake the bottle now and 
then Phosphorus is added until no 
more di‘>solTe8 This prepnration re 
quires great care m the handling, be 
cause m drying upon combustible 
materials it tiAes fire spontaneously 
Plcaterof Pam Moulds — After the 
ongmal model say a medal, has been 
throughly rubbed with soap or plum 
bago wrap round the run a piece of 
stout paper, or thin lead foil, and bind 
it m such a manner that the article to 
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b° copied face upwards, is at the 
bottom of the box thus formed Then 
in a vessel filled with a suffieieut quaii 
tity of water spnokle fine plviUr of 
Pans until the last portions reach the 
level of the water After waiting for 
one or two minutes stir and the thiu 
rcsultmi; paste must be empluaed im 
mediately t\ith a painters brush 
fpvea thin coat of this paste and presa 
into all the recesses this is to expel 
the air then pour the remainder of 
the paste up to a proper he%ht and 
allow It to set After a few minutes 
the plaster hardens and may be sepa 
rated from the paper Scrapeoff what 
has run between the paper and tlierwi 
of the medal and the plaster oast will 
separate fiom the model rioater of 
Fans moulds cannot be introduced into 
the lath without liaving been pren 
oualy rendered impervious 

Mouldmij uilft iuanmitnd Waz 

Steanne u melted and poured upon the 
model when it is going to set When 
steanne is too new or dry, it crystal 
lises in cooling and tlus impom the 
beauty of the cast In such case it 
should be mixed with a few drone of 
olive oil, 01 with tallow » suet , if it 
u made too fat it will remain soft and 
^cult to separate from the mould 
It should then be mixed with virgin 
wax or spermaceti As steanne con 
tracte considerably by cooling its em 
ployment must be avoided when the 
copies are required to be perfectly accu 
rate When it is decided to make a 
cast with steanne of a plaster model, 
the latter should be thoroughly satu 
rated with water or steanne beforehand, 
and should also be perfectly coated wiUi 
plumbago before the melted substuice 
13 poured upon it otherwise the two 
wiU stick together and it will not bo 
possible to separate the cast from the 
model Wax may also be empli^ed 
in the same manner but its price and 
want of hardness interfere with its 
apphcation 

Moulding vntk Fuiible Mrtal —This 
metal is a perfect conductor of elec 
tncity, and therefore well adipted to 
the production of homogeneous deposits 


of equal thickness , it is, however 
seldom employed, on account of the 
difficulty of the operation, of its crys 
talline texture, and of the presence of 
air bubbles 

Fusible alloys are (a) Pure lead, 
2 parts ra weight tin, 3 , bismuth, 
5 fusible at 212® F (6) Pure lead 5 
porta in weight .tin 3 , bismuth, 8 . 
fusible at 18O°-190'P (e) 

I parts in weight tin, 3 , bismuth, 5 , 
mercury 1 fusible at 158® F (d) 
Pure lead, 5 parts m weight , tin, 3 , 
Insiuuth 5 , mercury, 2 , fusible at 
125° F For those alloys without 
mereuiy the component metals may 
melted Ucether , when roercuO 
employed, it (-hould be added when the 
thi^ other melted meUle have been 
removed from the fire To * 
thorough mixture the alloy ‘I*®**™ .fl 
stured uitb an iron rod, or melted 
over and cast several timea 

Run the metal mto a small dish re- 
move the omde with a card, and then 
apply the model, give it a few Up* 
wbeu the setting takes piece or 
the model into the dish, and wur the 

clean alloy upon it Or, put the medal 

at the bottom of a small »s of iroo or 
copper, uid bury half its thickness to 
I plaster of Paris then, cover the medal 
I with the cold fusible alloy, and appy 
heat untd melted, when it is allowed 
I to cool off It is easy to separate the 
] medal from the fusible alloy as the 
portion protected by the plaster M 
Pans may then be grasped A web 
I made cast of fusible alloy la the best 
mould fOT galvanoplastio operations 
I with silver and gold Alloys contain 
I ing mercury should not be used for 
taking casts from metallic medals, iron 

excepted, which would be amalgamated 

and ra]W%I Copper deposits obtained 
upon such alloys are very brittle 
Melted sulphur produces very neat 
and sharp oa«t3 it is, however, verj 
difBcnlt to get it metallised, and it 
I transform,, the deposit of copper mto 
I sulphide 

I IfouWiny wilfiffc/odnc— Incerton 



ElECTHO PliATING MoulduiJ 


135 


them from undercut or highly-wroi^t 
parts, and they reacquire the shape 
and position they had before the re 
moral This property is found m 
gelatme to a higher degree than m 
gutta percha, hut it requires a very 
rapid deposit otherwise it will swell 
and be partly dissolved by too long an 
immersion in the solution of copper 
sulphate Put sufficient colourless 
gelatine in cold water, and letitsw^ 
there for about twenty four hours , 
then dram off the water, and heat the 
gelatme upon a water bath until it has 
become of a ejTupj consistency it is 
then ready to be poured upon the 
object, which must be encased m a 
box of pasteboard or of thin lead 
After cooling for about twelve hours 
separate the cast from the ob^t To 
enable the gelatme to remain longer m 
the bath without alteration, use one of 
the following mixtures — 

(а) Dissolve the best gelatine in hot 
water^ and add ^ of the weight of 
gelatine m Unaie acid and the same 
quantity of roch candy then mix the 
whole thoroughly, and pour upon the 
model m its tox After a few bourn 
the gelatine may he easily separated 
from the object 

(б) A mould having been made with 
gelatme alone, pour on it a solution of 
water holding 10 per cent potash 
bichromate, and after dtmning, expose 
the mould to the action of the sun 

(c) Beat m 2 piuts distilled water 
the whites of 3 eggs, filter and cover 
the entire surface of the gelatine 
mould with this liquid After drying, 
operate with the solution of potash 
bichromate, as m (li) 

(d) Four some vanush upon the 
gelatme mould dram carefully, and 
let it dry The best varnish for the 
purpose 13 a solution of rubber m ben 
sole, or m carbon bisulphide The 
mould must be metallised and wben 
m the bath, submitted to a galvamc 
current of great intensity at the b^n 
nmg When the entire surface is 
covered with the copper deposit, and 
swelling is no longer to be feared, the 
intensity may be reduced 


Moiddiny icilh Gutta percha — 
Gutta percha is entirely insoluble m 
water, m weali acids, and m the solu 
tion of copper sulphate After pun 
fication m boihng water, plates of 
I vanoua thicknesses or lumps are 
* formed A quantity sufficient for 

I the mtended mould is cut and put 
in cold water, which is gradually 
heated until it is soft enough to be 
I kneaded with the fingers like dough 
I After having pulled the gutta percha 
m every direction, the edges are 
turned in so as to form a kind of half 
I tall the convex end smooth surface 
of which la then apphed upon the 
middle of the model Then the gutta 
percha IS spread over and forced to 
penetrate the details of the object 
The kneadmg is coutmued so long as 
the material remains sufficiently soft 
I when It IS allowed to cool As soon 
I as It IS lukewarm, the ntta percha le 
separated from the model, and dipped 
10(0 cold tracer when it hsxdeos, sod 
may then be bandied without danger 
I of impeiiriQg its accuracy 

j/oufdtny wifA (Ae Press —After the 
object baa been carefully coated with 
plumbago or tallow, it is put square 
and firm upon the table or the press, 

' and surrounded with a nng or mme 
I of iron, which should be a little higher 
I than the most raised parts of the 
object A piece of gutta percha, at 
least double the thickness of the 
pattern is cut so as to fill the nng 
or fiwme of iron, and then heated, on 
one of its faces onlv, before a bright 
fire ItTien about two thirds of its 
thickness have been softened, it is to 
I be placed, soft portion downwards, m 
' the iron rmg or frame and the whole 
covered with a block of metal exactly 
I fitting The screw to the press is 
made to act slowly at first, but with 
. gtadoalfy increased force, as the gutta 
percha becomes harder and more re 

I Jlfoidding mth a C<r>tnter-mmild — 
Cast a thin block of lead upon sand , 
hollow out approximately with a graver 
the places corresponding to the rehefs 
of the pattern, bearing m mind the 
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desired tluckneas of the gutta percha 
Spread over the pattern a plate of 
gutta-percha of the same thieknesa all 
through , upon this place the lead 
block , compress by the screw press 
This process produces excellent results 
Movldijvj in tAe — Thie is con 

venient for brittle articles of plaster 
of Paris marble or alabaster The 
pattern is put upon a dish of iron or 
earthenware a t»U of gutta percha is | 
placed m the middle of the object to 
be moulded and the whole is placed 
in a store, where the temperature is 
just sufficient to melt the gutta percha, 
which softens and penetrates all the 
details when it has sunk comdetely 
remore it from the store, and sUow to 
cool off until it still retains sufficient 
elasticity to be separated from the 
pattern 

Mouldtrv] 4y Uand —The foregoing 
process does not suit objects which 
will not bear the heat of the store 
for such articles heat the gutu percha 
slowly untd it hecoiues a semi fluid 
paste , pour a sufficient quantity of it 
upon the pattern prenously placed m 
an iron frame or nng After e few 
minutes knead it, with wet or oiled 
fingers, to make it penetrate all the 
details of the pattern until it scarcely 
yields to the pressure In remoring 
the mould from the pattern, cut OB 
all tlie useless partsof thegutta percha, 
and especially those whi^ may hare 
passed under the pattern and lud it 
Then the proper poeition and shape of 
thecoveredpatternmust be ascertained, 
so as not to break the model, or tear 
the gutta percha In mouMuig with 
the press, gutta percha of the best 
quality is generally employed For 
moulding ^ emkmg or kneading 
gutta-percha should be mixed wi& 
certain substances to increase its fuel 
bility such as hnaeed-oil, lard tallow 
or yellow wax Their propco^ons 
should never be over one third of the 
total weight The mixture with Im 
seed-oil is made by heating in a ketUe 
1 part Imseed od, and when its tem 
perature has reached 190°-212° F 
add gradually, and stir m 2 parts 


guttapercha cut into small piewa 
When the whole is m a pasty form, 
and begins to swell up with the pro 
duction of thick fumes, remove tne 
kettle from the fire, and throw lU 
contenU into a large volume of cold 
water, where without loss of tMe, 
the ^te must be well kncMed 
WTule still hot, place it upon a alaboi 
marbU or stone , it may afterwards 
be rolled between ruddling 
roUere Gutta percha may be us^ 
an indefinite length of tune Mod® 
of plaster of Pans, from which moul^ 
of fusible meUl or of gelatme are to 
be taken, will stand the operatiM 
much better if they have been 
by bemg saturated with boded Unseea 
oil, to which 8 certain proportion « 
dryer has been added they roust 
oiled again ju t before pouring t 
gelatine over them , , 

PepoiMon [ndtrcuil'attfmt^ 

are Surt/eed —A oast of a huB« 
head m plater of Pane 
dered impervious, and then meUlh»« 
After a deposit of copper h» 
efTecied oa lU surface. 
plaster Iw boiling, and 

slightly peased inside, **1,, 

galvanoplastic trough, which i* W . 
filled with the solution of copper s 
phate Suspend be^ filled 
tals of Wue vitriol to the edges, 
with a separate battery and soluW 
anode, or with a porous cell pl , 
inaide the mould, which is 

withtheanc anotherdepositof copF^ 

takes place in the canty 
thickn^ of the metal is sufficient, 
alnp off the mould or first 
■nJ process is 
sure results with large patterns 
large raised parts With small 
na^w, or very crooked objeett, 
moulds in several parts must 
although the seams require menctog 

AfetAod /or Jrticfes tn 
mtA Outta pereha MoiJdi — If ® 

gutta pereba a mould in several pie ’ 
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which, by means of proper marks, may 
be umted together, and form a p^ect 
hollow mould of the pattern Corw 
aU these parts carefully withplumh^o 
Make a skeleton with platmum wires, 
to represent the outline oi the pattern , 
this must be smaller than the mould, 
as it has to be suspended m it without 
any pomt of contact The skeleton is 
to be enclosed m the metalhsed gutta 
percha mould, and the wholeimmersed 
m the galranoplastic bath , connect 
the inner surface of the mould, with 
the negative pole of the battery, and 
the skeleton of platinum wires which 
should hare no pomt of contact with 
the metallised surface of the mould, 
with the positive pole this decoro 
poses the solution of copper aulphate, 
which must be {^ced m the mould 
^Vhen the depo'iS beo reached the 
proper thickness, remove the gutU 

C ha mould inside which be 
id the statue, wluch may be fin 
ished at a very small expense Lead 
wires may be su^tituied for the plati 
num, they are cheaper and ma> easily 
be removed, when done mtb, by 
meltmg But the execution of the 
process is not easy, as it la very diffi 
cult to ascertain tlmt the skeleton 
anode is nowhere in contact with the 
enclosing mould to avoid such con 
tact, wrap all the exterml parts of 
the platinum anode with a spu^ of 
rubber thread As the mcrease of 
the deposit of copper reduces the di» 
tance between the mould and the 
anode, the latter and the deposit may 
come m contact, and stop the opera 
tion without any extenor sign to 
attract attention, TIius, if m a trough 
holding many moulds, one prant of 
contact were eitahh'hed between the 
two poles, mould and skeleton, sUtbe 
electricity of the battery would escape 
at that place, and the working of the 
hath would stop entirely To obviate 
this mconvemence, support aU the 
moulds of the same bath by hooks sus- 
pended from a metallic rod These 
hooks must liave no contact with the 
metallised surfaces of the moulds, 
which must be connected with the 


negative pole by metallic wires ter 
mmated above the liquid by very fine 
iron wires The connectmg wires of 
the skeleton anode are to pass through 
the same opening as the negative 
electrodes, but without contact and 
are umted to the positive pole So 
long as there u. no contact between 
the 4ie1etoD and the interior of the 
mould, the electric fluid finds suffi 
cient passage through the several fine 
iron wires which connect the moulds 
with the battery , but, if any contact 
takes place, the whole of the electricity 
rushes to that pomt and, being too 
abundant for the small iron wire it 
heats and bums it out rapidly The 
work IS thus instantaneously stopped 
for this mould, and contmues for the 
others and the broken wire shows 
where the defect is The iron wire 
should be very short, »o as to burn 
rapidly In closed moulds and with 
an insoluble platmum anode, the solu 
lion of copper sulphate will be rapidlj 
transformed into sulphunc acid and 
water Therefore m^e two holes at 
the lower part of the mould, through 
which aua the opening at the head 
left for the passage of the electrode a 
free circulation of the liquor m the 
bath may take place TVhen the 
operattoQ is completed, remove tlie 
gutta percha moufd, and the sk^eton 
anode mu>t be pulled out Close the 
three holes in the statue end file oS 
the seams left at the junction of the 
different parts of the mould 

FiOtng tht Deposit v.ith Brass 

tsoldtr — Fust cover the extenor with 
clay plaster of Pant., or bpanish white 
mixed with charcoal duot, and dry in 
a stene room This coat is to prevent 
the copper deposit from lo'-iug its 
shape and being omdi^ivd by the beat 
The lutersK' of the article is then to 
be filled with the softest brass solder 
and powdered borax, which are melted 
ly a gas or turpentine blowpipe All 
the boUow parts are soon filled with 
the solder, which imparts to them as 
much firmness and durability as is to 
he found in cast articles 

JSemottny lAe Movld — With a me 
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with Gold or Silver —The ^ 

ceesee are more difficult and less eSec 
tire than those for copper In th 
case of non conduct ng and deeply 

irrought moulds atterhavmgdepos tei 
hy the ordinary process a thin coatmi 
of copper the whole is plunged int 


tallic mould after hating removed tl e | 
useless port oos of the deposita pvsa 
card or a hlade of i\ory between the 
modeland the depoa t Theoperation I 
IS the same with moulds of plaster of 
Pans porcelain marble glass 

wood but It IS difficult to sort • - 

plaster mould which has been u the the stiver hath which then works 
bath and wh ch s uearlj always well After the separat on of th 
sacrificed Moulds of wax steanne copy from the mould allow it to res 
fu9 ble metal gelatine or gutta percha i m a solution of ammonia or of rei^ 
are softened m boiLng water ai Itl eir dilute nitnc acid which after a to 
separation preaents i o difficulty what dissolves the copper and leaves tn 
ever I sUver depos t This repr^uctiou 

Ftnuhimj up tke ArtuJa — The mustbeimperfect asthereis between 
articles when separated from the the mould and the precious metal 

moulds are generally spotted with intermeiate layer of copper of uneq^ 
plumbago grease or other subslaocea thickness %Vhen the surfaces ere D 
from the moulds It is usual to heal elightly in rehef employ roouliU 
them so as toburo outtheimpunles 1^ tin or fusible metal upon «hit“ 
and to cleanse them bj immersion m silver or gold will deposit well ““ 
a pickle of dilute sulphuric ae d The witboutaiuerence I/«dispwfM*“" 
heating renders the copper deposit to the other metals especially 
softer and more malleable but it the mould may be obtained by 
may result in injury w the minute sute Cover tLe petten. with a t« 7 
detaUs and the fineness of the copy thin foil of lead largertban the object 
Therefore for delicate worke it is the gutto percha is applied 
preferable to clean with alcohol tur and preweo as before erplamed 1*“ 
pentine or benzole and to rub the ' lead foil wnihout being torn W 
surface with a stiff brush finish with foUow all the details of the 
a paste of Spanish white m water and may be separated afterwards mt# 
which let dry upon the object before the gutta percha which it hae 
It la wiped out Should any Spaouh lis^ Instead of lead silver or gw 
white rema n m the hollows it mey foils may be used and are eo thin to 

be dis.olvedm water bold ng one tenth the eewma disappear by simple pressure 

of ts volume of hydrochloric acid I A somewhat thick sheet of very 
which doos not corrode the copper lead may be employed for 
Complete the operation by rinsmg in moulds of engravings upon copper ^ 


fresh water and drying in sawdust 
otherwise When t is desired to 
anneal the articles without injury to 
their surface plunge them into boding 
colza or linseed oil or simply grease 
which wnll bear a heat sufficient for 
anneal ng and will preventtheoxidis 
mg action of the air This amiednig 
m fatty substances u to be recom 
mended m the case of highly undercut 
moulds of gutta percha which may 
have left part of their substance nUie 
deep recesses of the copy The gutta 
percl a is first softened and then dis 
solved in the fatty material 

Galvanoplastic Operations 


steel The "lead ind the engn » 
plate are to be passed between rolle ^ 
or simply pressed under a screw p^- 
Batla for SUier and 
bath for sUver a composed of dtetilW 

water li pmt potassium cjwmde 

7oz nitrate of sdver 
The gold bath 14 made of distoea 
water 2 pmts potassium cyanide 
o> neutral gold chloride 2oz Th^e 
hatha generally work with separa« 
iattenes, and with anodes of the “ 
u ed in the solut on or the 

and sines may bo put into 
hatl itself prOT ded that the esc S 
Iquoc be a more or less concentrated 
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solution o£ potaooiuin cjanide The j 
zincs must not be amalgamated, unless 
m separate tattenes Green gold is 
obtained bj mixing 10 parts gold bath I 
with 1 of silner bath or by empli^ng I 
for a time a silver anode m the gold 
solution The depos ta of gold and 
siher after their separation from the 
mould shoul 1 be heated and scratch 
brushed and a proper shade may be 
given to them bj a short sojourn in 
ordmarj electro gildmg or silvering 
baths 




Embalming 

{'!ee also Peesebvimj, Taxibebmy ) 

It has been remarked by Dr B W 
Richardson that the ancient methods 
of emhalmmg when compared aith 
the preMDt were smguUrly rough 
and laborious yet m those ancient 
plans are to be found the principles 
of [H«8erTation carried out in perfec 
turn — rudely but perfectly The 
Egyptian embalmers commenced pro 
ceedings 1^ extracting the brain of 
the d^ person from the cavity of the 
skull through the nostrils by means of 
a book and by the pouring of infusions 
01 certain drugs into the cavity of the 
skull In these w ays they removed the 
brain without disfigunng the head or 
face The abdominal cavity was next 
opened with a sharp Ethiopic atone, 
and the intestines were taken out 

After the cavity of the body was 
emptied of its natural contents it waa 
charged with »wder of pure myrrh 
cassia and olner perfumes but not 
faankmcense The body was then sewn 
up aud covered with nitre and natron 
for 70 days At the end of that penod 
the body was removed washed and 
closely wrapped m bandages of cotton 
dipped m a solution of gum arable, 
which the Egypt ans used as glue It 
was now returned to the relations who 
enclosed it m a case of wood Petti 
grew who unrolled many mummies 
IS at opinion that before the haudag 
mg was earned out the cuticle or scarf 
skm of the body was peeled off the 
nails he ng carefully preserved The 
nails were sometimes gilded these 
nails and the hair w ere well preserved 

A second an I less expensive process 
vras performed will out emptying the 
cavities of the body at all The in 
testinal cavity was injected with cedar 
oil and the whole bodj was afterwards 
covered witli nitre for 70 days as in 
the first instance 

The third aud least expensive process 
was ampler still The inside of the 
I'uuiiy was na^ueii w fna MliUiiouciihch 
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and then the body was 
^th natron for 70daj8 The 
nature of bj rmaea or, aa Bome speU it 
surmia, is not known It was probabl} 
an aromatic solution 

Herodotus tells of another mode of 
preserving the bodies of the dead He 
says of the Macrobian Ethioptana that 
they eitracted the moisture the 

bodies of the dead, and then covenng 
each body with a limd of pK-Nter they 
decorated the plaster with various 
colours so as to imitate the dead as 
close!} as passible Then they en 
cloeed the form iii a hollow piUat of 
crystal and placed it for 12 months in 

their houaea The ^^ocess led to the 
itorj of preservation of dead in pillars 
of cr} stal 

Upon these ancient methods of cm 
bilmuig no marked improvements were 
made, as far as we know until t|UjC« 
modern timce although there were 
great vanations The Uuaiiclies who 
lived on the Canary Islands washed 
the body for 1 dave with water an 
nointed it afterwards with butter end 
covered it with a powder composed of 
e dust of pme trees and brushwood, 
called ‘ hressora with pumice Pin 
ally they wrapped the body up in i 
leather, and placed it in a cave A 
BMcimcn of a body preserved ^ this ^ 
^n Is m the museum of the Royal 
College of surgeons 

Preservation of the dead the 
simple process of drying, or desiccation 
was practised by some communities 
The Ferui-ians desiccated the bodies of 
their dead m sand In Palermo a 
monastery of Capuchin Fnars soa 
pended numbers of desiccated bodies 
of their fellows m gallenes Captain 
Smythe, who visited the monastery m 
1624, reported that tbe bodies of 2000 
had been so preserved m the bmldlng 
A few years ago some bodies that had 
been long preserved by desiccation 
were exhibited m London 
In our modem days the {wocess of 
desiccation has been very skdfuRy and 
practically applied for the tempoiaiy 
preservation of the dead Falcoi^ is 
the mventor of this plan, which 


gists in the temporary bunal of tit 
dead m a fine sawdust, charged with 
a salt which has a gi^t 
water Zinc sulphate is the salt that 
answers the purpose bcit In 
where those who have died from mfw 
t o is disease cannot be at once bunco, 

Faleony s plan senes an all important 

hygienic purpose It is also m** 

persons have to be removed some Ois- 
Unce for burial, or where other circuB 
stances demand a delay in interment 
The Burman pnets used for em 

twlmino purposes methodswhich^eo 

but little from those of tbe Egypt'*" 
They removed the contents of “e 

abdomen, charged the ^ 

or rosin finally gilded it „ _ 

In the monastery of bt 
well known to travellers, tbe bo^M 
of dead persons who died “ ,‘r 
mountains firom cold were P****^^^,/ 
2 natural processes, (a) 
and (t)slow losa of 
Th,i bo*, ar. fra. ol 

changes, but they lose form and becom 
ehrrinlen from the loss of ivater 


Changes, wiltney iobc lui^— - - 
shrunken from the loss of i^ter 
If now, we consider the 
I has been taught by the 
art we laam that 8 distinct 
of preservauon were thereby diB»«^ 
- imely, preservation by the emp 


—namely, preservation by theemr j 
meat of antiseptic Eubstances . oj 
pUn of rcmovmg watei^f'oreti^ 
by the action of cold 
sent day no new pnnciple 
I added to the art 't 
III its details, but on the same ho^ 

It was not untd the tune oi i 
anatomist Euysch, who was a co 
poraty of Peter the Great, that ^ 
^^tent chaise of de^ 
duced Ruysch eonceivea lue k , ^ 
injecting preservative fluids m 
dead body by the blood v^l* _nther 
Xdan ha*^ been adopted 
purpose of late years, a 


11 la uot Lw at all 
I Ruysch earned the ar^ 
by mjection to such tbe 

apwimens were the wonder ot lu 
I m which he hved 
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WiUiam Hunter followed Buysch in 
tlie plan of passing a preservative fluid 
into the dead body by the blood vessels 
He iniected by the artenes, selecting 
generally the large artery m the t h^h, 
called the femoral, for the vessel into 
which to insert the noztle of the 
syringe preservation of the body 

of the wife of the eccentric Martin 
Van Butchell was one of the cunous 
events of the latter part of the 
eighteenth centuiy The erohalmed 
remains of the lady are still retained 
in th* museum of the Royal College of 
Surgi ons, and prove that the embalm 
ment which was rather a prolonged 
andcomphcatedaflair wassuccessfulin 
enting putrefactive decom^ition 
he formula for Hunter s embalming 
solution 18— I pint "V enice turpenline 
2 S oz lavender oil 2 fl oz rosemary 
oil. 5 pints tumentine oil 
when Dr Richardson was making 
a visit to Pans u 1867 he was shown 
portions of a lady winch had been pre 
served by some process which had 
never been revealed From the general 
appearances be came to the conclusion 
that the secret preservative used in 
this case was notmsg more than sul 
phunc acid and he afterward made 
some espenments of injecting the 
vessels ox a dead ammal anth sulphuric 
acid slightly diluted wliih ^«ed 
him that the supposition was perfectly 
correct The muscular structure in 
these mstances seems as if it were 
Partly charred but it remains ijuite 
flexible, owing probably to an after 
absorption of w ater by the acid from 
the atmosphere For the purpose of 
embalmmg this process, as it now 
stands, is inapplicable , but if 1^ any 
means the muscles preserred by it 
could have a fleshy colour communi 
Gated to them, it would be an mvalu 
able method to the demonstrator of 
anatomy, since by its means he could 
preserve careful dissections of the 
natural parts for many years, ready at 
eny moment for demonstration 

In 1854, Dr Richardson made the 
observation that if liquid ummonia 
were brought into contact with dead 


animal structures it would hold them 
for a long time in a state of perfect 
preservation In this waj m a closed 
box, he preserved for a great many 
months numerous finely dissected 
specimens, and used them from ses 
Sion to session for purposes of demon 
Stratton He al*o injected ammonia 
into the vessels of dead parts in order 
to make it apphcable as a preservative , 
but he does not think it would answer 
as a fluid for embalming so well as 
some other fluids, although for tern 
porary preservation it leaves httle to 
be desired 

Simple wood vinegar has been used 
by some emhalmers for injection of the 
vessels This application came from 
an observatioD made in 1833 by the 
distinguished chemist Berzelius, who 
examined a body that bad been kept 
by this means m perfect preservation 
for 20 years 

At the tune when Gannal s process 
was before the Academy of Medicine, 
Sucquet presented a preservative solu 
tion for embalming that was free of 
arsenic It was a solution of zme 
chloride Expenmeats were made by 
the Academy with this solution, and 
vnth Gannal s alumunum sulphide and 
chloride solutions Two homes were 
embalmed, one by Sucquet s the other 
by Gannal a process ^he bodies were 
bured for 14 months, with favouraWe 
results 

The Bninetti method for the pre 
eervation of the dead consists of sev era! 
processes fl) The circulatory system 
IS cleared thoroughly out by washmg 
with cold water tdl it issues quite clear 
from the body occuppng 2 to o hours 
(2) Alcohol IS injected so as to abstract 
as much water as possible occupies 
about a hour (3) Ether is mjected 
to abstract the fatty matters occupies 
2 to 10 hours (4) A strong solution 
of tanmn is injected , occupies for 
imbibittOD 2 to 10 hours (5) The 
body IS dried in a current of warm air 
passed over heated calcium chlonde , 
may occupy 2 to 5 hours The body 
u then perfectly presen ed and re 
sivts decay The Italians are saiJ to 
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by Professor elch of BelleTue Hos 
pital Medical College will answer — 
Portions of the organs should be cut 
into small pieces (on the average, cube* 
about 1 in m diameter), and placed 
for 4 to 8 weeks in Muller e fluid 
A large quantity of the fluid should be 
use<l and it should be frequently 
changed for the first week, until it 
remains clear After about 6 weeks 
the specimens are removed from the 
Muller s fluid, and for 3 or 4 days are 
thoroughly washed in frequently 
changed water, until the water ceases 
to become yellow after standing some 
hours over the specimens The specs 
mens are then placed either m idcohol 
or in a mature of 2 parts alcohol and 
1 water, and after afew days are ready 
for cutting for the microscope The 
spinal corn la cut into pieces about 
{ m long, which remain connected by 
the membranes, and can be hardened 
m the above manner but should not, 
aa a rule, remain longer than a moolh 
in the fluid Small pieces can be 
hardened rapidly m strong alcohol 
Here it is necessary to take pieces 
about i I in in diameter and to use 
a Luge quantity of strong alcohol 
The chief errors are not using 
a sufSciently Urge quantity of the 
hardening fluid or m attempting to 
harden too Urge pieces It is nest 
to Use at least 1 pint (and preferably 
more) of the JIuller s fluid for 6 or 8 
of the cubes 1 in in diameter and to 
change this fluid several times The 
specimens should be ohtamed as freshly 
as possible from the autopsy Well 
stoppered glass vessels should be used 
for the hardening After the speci 
mens are once hardened h) the process 
described, they can be preserved in a 
small <iusntity of alcoliol, and can be 
sent packed m cotton wool soaked m 
alcohol The Mullers fluid aliaded 
to u descnbed below 

Of the solutions employed for pre , 
serving anatomical specimens, the beat 
known are as follows — 

Bahinqtnm — 1 pint wood naphtha 
7 pints water 

BvmtH t — 1 lb ainc chlonde 1 gal 


water immerse for 2 4 days and then 
dry in the ajr 

— oz arsemous acid 
7 02 caustic soda, 20 fl oz water, and 
sufficient carbolic acid to produce opal 
escence when the mixture is stirred 
add water to make up to 100 fl oz 
Used for general disinfectmg and em 
balming purposes 

iHlU’rs — 2-2J oz potash bichro 
mate, 1 oz soda sulphate , add water 
to make up to 100 fl oz 

fkissints — 1 oz mercury clilonde, 
2 oz sodiumchlonde, 13oz glycerine 
113 fl oz distilled w ater 

RtbouUt t — 1 oz saltpetre, 2 oz 
alum 4 oz calcium chlonde, in 16 20 
fl oz water , dilute according to need 
Setevuint beseman states that 
a corpse may be made to retain the 
natural form of expression for months 
by (a) injecting into it a solution con 
aistmg of 4-6 per cent ef aluminium 
chlonde dissolved in a mixture of 2 
parts alcohol of 90 per cent and 1 part 
glycenne (6) painting the entire epi 
dermis with vaseline The quantity 
of liquid required for mjection la in 
the proportion of ^ to f of the weight 
of the corpee 

Thmiitci —1 oz spirit of wme 
satuiated with creosote, rubbed up 
with chalk into a thin paste, ana 
16 oz water gradually added 

I ow I et<«T s — 7 <M glycenne at, 36® 
Tw (22® B ) 1 oz raw brown sugar, 
aud } oz mtre immerse for some 
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EjinLSmD.G AND EillTLSIOVS 


EWLSmiNG AND 

Evulsions 

To emuUlfy an oil consisU m renderuig 
it capable of mising with water to fonn 
a uniform milAy fluid by the aid of an 
interrening medium geiicraUy eac- 
channe or mucUagmoua 

M'lV being the moat perfect emul 
siDD obtainaVile the mneture of fat 
which aunulatca thia compound most 
c osely mi^t hhewise be regarded aa 
Bupenor in the degree that these 
qualities are intensified To he sure 
an artjficia] cmuLioo alwaje reproeoU 
a greater percentage of fat than milh 
and Its pres*rration u therefore rela 
tirely easier than in that obtained from 
nature but this tact merely modiflea 
the result ssd does not torolre the 
principle The greater proportioo of 
water in lUilL aUo farours decomposi 
tion but on the other baud the 
minute perhaps even molecular din 
sios of the fit globule renders it 
possible to withstand decomposition 
longer than an equally dilute artificial 
emulsion wherein the oil globules are 
not so thoroughly (lia*eminated 

ITe of course recogsise the fact i 
that milh contains difereot animal 
bodies not pre ent in ordinary art ficial 
emulsions which ai e prone to decom , 
pCM- 1 on so that the Mnulanty drawn I 
between the two is base'! more upon I 
ph} s cal characteriet cs tlian tbeir pre 
senting any features in common chenu 

But it Is this attempt at compro 
misuig Its pnocipal physicd featue 
—fluidity — with permanency which 
makes the preparatioii of an emulaum 
so difficult To so change a fat as to 
render it miacible with water is a 
matter of essyetecut on butwhenwe 
attempt to embody the deainible fea 
ture of fluidity then we are thwarted 
by physical laws and reaort to chenu 
cal means as a compromise 

Condensed zznlk is a striking lUus 
^ration vherein by a chant^o of its 
physical condition complete preserta 


bon ha» been attained much more satk 
factonly than roilh in lU natural form 
I coold he preserred even with chetni 
ai means. It is for this reason tbit 
emutstenee ts the tno«t desirable fea 
ture to ensure the permanence and 
prescrratiou of any emulsion natural 
or arttficial 

It IS trclf tnowB that a perfect sod 
permanent emulsion can be made with 
cod liver oil and malt extract owing 
to the consistence of the preparation 
solely as we haie attempted to use 
the same ageub cpres>>uted in malt 
extract namely — dextniieand glucose 
and discovered that as soon as the con 
sistenee was abandoned these sgejits 
did not possets any advanug* over 
those usually employed for emulsifying 
fats To the elbumeo in milk has 
been ascribed the high degree of and 
most permjDSBt emDlsiflascioa and 
therefore gelitine is employed m arb 
ficisl emuL onf with not much better 
success however than other agents 
when semi fluid consistence u ahau 

\\ e will now cons der what should 
I be used as emulsi^ug agents and also 
I such sa whils largely used are not 
desirable for obnoua reasons 

Unfortunately the well worn masus 
so )u>tly applied to most classes of 
pharmaceut osl preparations The sa 
mficeof med cmal value for elegance 
has not been lust sight of m the pre 
parataw of emulstoas renodKally 
diBeient substances from all the differ 
ent kmgdoms of nature have been pro 
posed enjoyed a short fash onable 
stay and then been relegated to their 
well merited obUnoa 

The v^lable gums acacia and tra 
gacanth have been the longest in use 
and the first mentioned of these baa 
probably answered the purpose of a 
Rliabic coarea eat and at least in 
nocuous emulsifying agent better 
than the majority of latter day sub 

Btitutee 

The late Prof Wm Proctor an 
ziouQCed the proportioo to be used of 
gum acacia to produce a perfect tem 
poracy emulsion Hia dxrecfiona were 
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asfoUows " Mi-t mtimatcly in» per 
fectly dry mortar the oil with oae half 
its weight ot powdered acacia , to this 
add at once one half as much water aa 
the combined weight of oil and gum, 
and triturate briskly until the mixture 
has assumed the colour aad contistence 
of a thicK cream, which fjoducea a 
crackling noise when the peaUe is 
moved rapidly around the sides of the 
mortar ” This is the emulsion pro 
per, and to this can be added any 
amount more of water or other deair 
able vehicle or medicament to bnng 
the finished preparation up to the 
quantity prescribed 
If perfectly made, this emulsion will 
standany degree of ilution with wateiy 
matures in fact its quahtyispro'ed 
when, by a larw addition of water, the 
eal globules will not separate or aggre- 
gate at the top ot the uquid 
Practice has demunstraied that the 
proportioa of gum can he varied 
according to the nature of the oil 
employed, but the constant relation 
between the water used for the emul 
Sion proper, end the mixture of oil 
and gmn must W scrupulously adhered 
to as eusunsg infallible results 
Fixed oils, nch in gum, per sr, aa 
copaiba castor oil, etc , do not require 
as large an amount of gum as cod Itver 
oil, while in the case of ethei^l oils, 
for instance, oil of turpentine, an equal 
amount of gum or weight for weight, 
is necessary To prepare an emulxion 
from turpentine not unfrequently pre 
sents difficulties, and so much the more 
13 thi3 to be guarded against, as it is a 
powerful remedy, and, if jsesenled in 
amerelymechamcal mixture willprcwe 
imtating, and perhaps engender serious 
consequences 

But then, if by careful observance 
of this method we can obtain a perfect 
emulsion, what more is desired » A1 
though this emulsion is perfect, it is 
not permanent, and to circumvent this 
negative feature is the problem f<a- so- 

MTule we have not discovered any 
meaasoT ptoeess whereby UnsproUem 
can be solved, yet we have found agents 


capable of preventing this separation m 
a great degree, being guided in their 
selection ly a knowledge of the con 
stitnents which are most favourable to 
this separation, and those that are not 
An emulsion should he palatable, and 
for this reason it is always sought lo 
make it sweet by the introduction of 
cane sugar or glycenne These two 
agents are Che cause of (be most dis 
satis&ctiou with emulsions Sugar, 
owing to Its affimty for water, and 
density, fevours separation very rapidly, 
precipitating while the emulsified oil 
forms a compact, creamy and gradually 
diminishing stratum at the top of the 
vessel Glycenne, probably from the 
same causes and its incompatibility 
vntb fixed oils, behaves m a similar 
manner, and for these reasons these 
otherwise desirable vehicles cannot be 
represented in an emulsion when per 
manence u to be obtained 

As DO other agesta present them 
selves for fulfilling the aweet object in 
view, we have been m the habit of 
prepsnng emulsions inthoue attempt 
iDg to make them sweet, and, we 
believe, without detracting from their 
palatabiiity, ivhile enhancing (heir 
appeaiance 

Now, then, let us consider what 
agent will favour the homogeneity of 
the emulnon, that is, prevent separa- 
tion or precipitation, bearing m inmd 
that the preparation must not he 
changed pbj sically or chemically 

Gelabne has been used with some 
satisfaction asit retards the separation 
for a considerable length of time , m 
frict, it answers the purpose so well 
that for the eitemporaneous preparmg 
of emulsions it leaves nothing to be 
desued But m common with other 
agents used for this purpose, it gradu 
ally loses its power of preserving the 
homogeneity of an emulsiOD, and 
eventually the separation and decom- 
position, so-called, alluded to above, 
take place 

The proportion ot gelatine employed 
i» about 40 gr to 1 pint ot the emul 
sioD , it should be dissolved in the 
wat*r and added at any time of the 
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operation By increasing this amount how well It answers the purpose, we 
so that a jelly is formed of the emul areall familiar with Egg yolk unfor 
Sion, a perfectly permanent and staUe Innately docs not belong to the general 
preparation is obtained But this armament of a pharmacy, and a con 
result IS obtained because the physical Tenient and stable form thereof was 
character of the emulsion has been therefore suggested in the preparation 
changed — fluidity abandoned for con glgeontn a mixture of egg yolfc and 
aistence Unhappily we cannot take glycerine in about equal proportions 
advantage of this condition and there Although the proportion of glyeonin 
fore ‘ consistence is not a jewel required for emul ifyiag oil is small 
pharmaceutically about 1 to 4 and therefore the quan 

Chemical agents such as change the tity of glycerine m the finished emul 
character of an emulsion by saponifying sion not eery great we prefer to use 
the oil have been largely advocated, the fresh yolk aione when this can be 
and to the employment id this claasnf obtained 

substances is principally due the ele I Egg yolksometimcs possesses advan 
gsQce and permanence of readymade tagesasao eoiuIstfyiDg agent orergum 
emulsions That this la attained at acacu, when this latter is inadmissible 
the sacrifice of the ms liciaal value of ou account of the precipitation that 
the preparation we have no doubt, would take place when alcoholic liquids 
but medical authorities have also d« are desir^ m the comUnation The 
nosatrated it to be a questionable foUowiog prescription is typical of the 
procedure to chemically chaoM the class of preperitions m which it wUl 
constituCiDS of a fat intended for lu prove a valuable agent ~— 
ternal administration by what should | 

be a simple pharmaceutical process— EhicnAfov or Cofaibs sTO Sfibit 
emulsifioatioc and now conaemn the UlTSOCS Etiisr 

useof alkalies with balsams andreuna Takeof 

Copuha u so more exhibited with Copaiba 2 os 

solution of potaah and ^kalies are Oil Almonds, Exp 4 , 

generally conceded as operating to Ode Qaulther and Sassn 
break up the sensitive electro negative (rs^i each 20 m 

principles of resins upon which their £r8 7t>lk (or Glyconm, 3) oz 
medicinal value cluefiy depends Water 4 

Animal fat and especially cod hver oil Turpentine pitch 1 , 

when rendered alkaline undoubtedly Spirit Nitrous Ether 4 , 

suffers decomposition in thoee very 

constituents tontuch itesuperiordigea Kake an emulsion as described under 
tibility u due and thus what has been gum acacia Dissolve the turpentine 
gained on one hand is more than lost in the spirit of nitrous ether and add 
on the other The saponificatioD which it to the emulsion 
has been produced by the use of the But ithae bcenreeerveduntophysio 
slkah renders the preparation veiy logical chemistry to discover upon the 
prone to rancidity if exposed to the sihole Uie most rational and valuable 
air, and even when freshly made it of all emulsifying agents Not valu 
possesses inferior palatability but then able m the sense that the preparations 
this has been of secondary importance are either pcrniauei t or homogeneous, 
to homogeneity or elegant appearance but vatu^le because theemulsification 
But our mstena medica is vaat m la the most natural and attained with 
extent and we have yet another quar the least change only in so far os its 
ter to draw upon namely the ammal superior assimilative quabties are con 
kingdom It was a rational thought | cemed That preference should be 
which prompted the employment of ' given to auch agent in preparing an 
egg yolk as an cmuhiffiag agent, an I artificial emuhion as fulfils this miss on 
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in the ammal or human body we can 
not deny providing it is capable erf 
practical application that is if tbi» 
agent can he obtained in as natural 
a form as necessary to serve this same 
purposeartificially Pancreatine asis 
well known is that peculiar prmciple 
which is secreted by the pancreatic 
glan 1 in an ima ls performing the func 
tion of emulsifymg fata bo aa to prepare 
them for aseimilation m the economy 
Modern therapeutists reasonu^ that 
maladies such as indigestion or malas 
smulation of food especially <rf a fatty 
character would be benefited by this 
agent supplied artificially have had 
their enpectationa reahsed m no small 
degree and pancreatine has therefore 
metwithiQcreasQgfavour Although 
hel eved to he a complex su^tance 
and to possess digestive powers identi 
cal mth those of pepsine and ptyalme 
yet It seems unduuctedly to exercise 
power on fats decomposing them in 
glycerine and fatty acicb thus fitting 
them for ready absorption 
Pancreatme has been largely pre 
scribed m substance but of this we 
have nothing to say as our observa* I 
tiona are in regard to its phannoceuti | 
cal use The pancreatine obtained ' 
from the fresh pancreas of the calf 
vulgarly termed sweetWeads has been 
moet auccessful in our hands and we 
feel confident that as an emulsifying 
agent it will be found supenor to that 
obtained from tl e hog or sheep 
Pancreatine possesses greater emnl 
sifymg po ver than any a^ent we are 
acquainted with 1 gr of this article 
prepared by the writer having been 
found sufficient to emuUify 1 oz of 
cod hver oil and by careful mampu 
lation after having been rendei^ 
shghtly alkalme by soda as much as 
3 os were emul ihed or over 1200 
times its weight An emuUion of this 
strength is however not permanent 
and requires the addition of some 
heavier emubifying agent m reduced 
proportion A pancreat c emuls on 
owing protably to its partially decom 
posed conltvon while a lesileratum 
from a t! erqieutio stanl jiomt M not 


80 pharmaceutically unless prepared 
within a reasonable penod of the time 
when wanted for administration 

As an illustration we now submit a 
formula for a somewhat largely used 
prrparatmn ongiimtiagin the Bellevue 
Medical College Hospital hew\ork — 

Paxcbeatic Emulsion of Cod Ln fb 
Oil and Htpophosphites 


Take of 

Cod Liver Oil 8 or 

Oil Gaulthena 15m 

Oil Bitter Almonds 10 

Gum Acac * , 2 or 

Pancreatine 90 per cent li gr 

Peps n U fe 60 

Calcium Hypophos 60 

bodium HypopI os 60 

Water 5 oz 

I Spirit Frumenti 


Uix the oils and gum acacia Ussoh e 
the hypophospbites pepsin ant pan 
creatine inthe ater male 
an emulsion to which add OPEN 
the spirit frumenti 

IncoDclus on vie call at 
tentiOD to a simple appar 
atus for makmg emulsion 
in a larger way than cau 
be done econom cally m a 
morlar 

Fig 77 ahows an ordin 
ary \esael m which sets a 
narro v tin cylinder with 
a alveattbetop fastene 1 
with a hinge a hell shaped 
ant perforated ternm 
bemg attached to 
lower end o immediately 
above which is also a 
wooden diaphiagci b The 
mixture to be emulsified F c i 
must half fill the vessel 
and by working the cylinder perpen 
dicularly the air being confined by the 
valve closmg at the top when the 
cylmler is plunged downward is 
forced all through the mixture and a 
perfect emulsion is formed m a very 
short time (C S Hallberg ) 

The successful formation of emul 
Kuns wletler if fiveil or volitile oils 
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U depeodeot Upon rertaiD ni)e& «dl 
understotjd by accompUsbed pbaima 
ciaU which when deviated will 

iDvambly embnrraos the cpetator 
ftitber by retarding or completelv pre- 
ventusg perfect emoLtfication Tbe~e 

1 That the w^ter and jnim arabc* 
shall he in definite and aheolnte pr<K 
portion to es«:h other Thiapropomoii 
l9 3 parte of water to 2 of gum both 

2 That the reUtios of oil to gum 
(and water) ihall be detmite mthin 
certain limita that u to eay the mu 
cilagB formed in the ebore proportions 
IS capable ot perfectlT etnuLahnng a 
minimum and a uiasimum proportion 
of oil Tb« inmimum proportion la 2 
parts of Oil to 1 of gum thoeaxmam 
proporiioD Is ) of oil to 1 of gum 

3 That the Otcuration of the oO 
gum and water !:« continued until a 
perfect homogeneous nulhy while 
Chiek creamr mixture u formed i e 
until perfect etnuLificssoa uh<s> place 
before the adibuon of a funber quan 
titr of water or other liquid 

The thick creamy emuh ooobtained 
if the above cooihtioos are fulfill^ 
must be the ba.is of all perfect emul 
siona It will bew dilution lo any 
extent with water forming ouxtures 
varying according to the proportion 
added from the appearance and con 
suteuce of cream to that <d Verv thin 
milk Obnou-lr the water nay be 
replaced by <olutioQa of saline com 
pounds svrupB etc and tlu. pcrtmia 
the producDon of the Tanous combsna- 
tions of cod brer od m current n-e 
from the above thick cceaaiT enmUion 
which for dll tincDon may be desigmtod 

1 Concci trated EmuUicn qf Cod 
hirer OU — Take of fresh Norwegian 
cod hver oil 3 or powdered gum 
arable 2 oz di-Ctlled water 3 ok 
Fir^t weigh the gum into a wedewood 
or porcelain mortar then the tal and 

Qbons szrnisbsre been propcseU sue a 


tntnrate t31 the gum u well mixed 
with the oil then weigh into the 
mixture the di- tilled water and tntn 
rate the whole hristlv until the mix 
fure thickens and acquires a pasty 
coo-i-tcoce and nulkv wbjteoess Now 
scrape doirn the portions adherirg to 
the ides of the mortar and to the 
pestle and continue the trituration 
for a «!Kwt tune after which add ‘Uich 
other ingredients as mav be desirable 
or transfer the concentrated emulsion 
to a mde mouthed bottle for future 

Thisconccntrated emulsion will keep 
for a reasonable time in cold weather, 
and if placed in the ie« chest also 
durmg warm weather It may there 
fore be kept m stock if the demaod 
for emulsiozie u bnek eaough tojustafy 
It but inasmuch a* >U prep^uon 
does not coh'ume more tVan fi or 10 
minutes it le adwed to alwaya pr» 
pare it fre.b or at all events never to 
prepare more than a week a supply 
par&cularlr m sunuser Ib ooasut 
euce is such that it U poiir^ out of 
I the containing vessel with difficulty 
hence the ii«ces.itv of uasg one with 
I a wide mouth which should be as 
securely stoppered ea posnble and 
I should be cleaned reiy oarefullv each 
timeiC IS refilled All this laie« time 
and involves trouble whirhu. prevented 
by preparing the concentrated emuhion 
only So required 

U tlmpfe Jmufjioii o/ CW Ziirr 
Ot/ — Thke of concentrated emulaon 
of cod Uver ral 13 oz, oil of winter 
green 2t diopa 'yrup 1 fl oz water 
J fl oz Weigh the concentrated 
emuhion into a mortar add the oil of 
anitmgi e e o and triturate thoroughly 
then gi^ually add first the water and 
then the i^rup 

The rnanipulation for tto- emulsion 
B typical for all the other cod liver 
03 eriuiisioni. given below It has the 
coax-tence of reiy thick cream but i= 
readily poured out of narrow mouthed 
bottles la milky white and mixes 
readily with water or other Uquids that 
may be administered with it It con 
tain, exactly vO per cent (byioJume) 
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of Oil, the quantity that manufactured 
emulsions are said to contain altboi^ 

some of them do not contain that pro- 
portion The oil of wintergreen dis 
guises the odour of the cod liver <al 
admunbly and has the further advan 

tage that it act, as a preservative 

III Emvliii/n of Cod Littr Otl «itA 
Rypophotphiu of Lime — This diffm 
from the simple emulsion m that l^o 
gr of calcium hypophosphlte are dis 
Solved m the water each taWespoon 
ful of the finished emulsion containing 
4 gr of that salt 

IV rmiifJtoi* of Cod Liter OU 
Hypophoaphite of Ltme and Soda — 
This iffera from the simple emuUion 
in that 123 gr of calaum hypophos 
phite and 96 gr of sodium hypophos 
phite are dissolved in the water each 
tableapoonful of the finished emulsion 
containiog 4 gr of the calcium and i 
gr of the sodium salt 

\ £nmf«ion of Cod L\\er OU mth 
Hypophoephitee —This differs from the 
sim^ emulsion m that 128 gr of 
calcium hypophosphlte 96 gr oj 
sodium hypophosphlte and 64 gr of 
potassium hypophosphlte are dissolved 
m the water each tablespoonful C' 
tainmg 4 gr of the CAlcium 3 gr 
the sodium and 2 gr of the pousuum 
salt and corresponding to a teaapoon 
ful of Churchill s syrup of the hypo 
phosph tes 

\ I Emultton of Cod Liter OU mlk 
Photphite of Ltme — Tlusdiffirs from 
the simple emulsion in that 2o6 gr 
of calcium phosphate are dissolved in 
the water by the aid of 128 gr of 
hydrochlonc acid * each tablespoonful 
containing 8 gr of the phosphate held 
m pleaaanti} acid solution 

VII Emulnon of tod lAver OtltnA 

Phosphate of Lt te and Soda — This 
d^ers from the simple emulsion m 
that 256 gr of calcium phosphate and 
64 gr of sodium pho«pliat« are dis 
solved in the water acidulated with 
123 gr of hydrochlonc acid each 


pWphorO* «ci 
qasQlliT of U 

Ui« pwt^rsUo 


Till En lUium of Cod Liver OU mtk 
Lactaphotphate of Lime — This differs 
from the simple emulsion in that 256 
of calcium lactate di-solved in 2 fl 
of diluted phosphonc acid are sub 
stituted for 2 fl oz of the water each 
Ubiespoonful contammg 8 gr of lime 
lactate or about 13 gr of lactophos 
pbate 

I\ Emulsion of Cod Liter OU vnth 
ir«W Cherry Bark —This differs from 
the simple emulsion in that the oil of 
wintergreen is replaced by 8 drops of 
oil of bitter almonds and in that 1 fl 
oz of the fluid extract of wild cherry 
bark i* substituted for 1 fl oz of the 
water each tablespoonful contaimog 
15 ounims of the fiuid extract and one 
fourth of a drop of oil of bitter al 
mouds 

Other combinations of cod liver oil 
with different medicinal agents maybe 
effected in the same way as pointed 
out ID the above or the proportions of 
salts may be varied to suit particular 
oases The process for the concen 
tinted emulsion aUo may be appl ed to 
the emulsification of other oils a< for 
instance in the following — 

S Emutsum of tailor Oi/ —Take 
of castor oil 4 oz powdered gum 
arable 1 oz distilled water IJ oz 
syrup, emnamon water of each 3 G 
os spirit of emnamon 12 mimms 
Emul^y the oil with the gum and 
distilled water a, directed under I 
then add the other ingredients succes 
sively with constant trituration This 
emuIsioncontamsSd percent of castor 
oil and is consequently more limpid 
than the 50 per cent cod liver oil 
emulsions above described and is in 
every respect an elegant preparation 
(C Lewis Diehl } 

Photographic Emulsions — 
A useful contrivance for making photo 
gTa{flieTa emulsions is shown in Fig 
78 o funnel with tuft of cotton 
wool in Its throat serving to filter 
the inflowing water b guttapercha 
I hung c ]ampot provided with a hole 
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to carrv a cork, holding an indiarabber 
tube d , e, musbn bag reUioed m 
position by the bung and coutaimng 
the fragments of emulsion 

Another excellent apparatus for 
making gelatme emulsions for [dioto 
graphic purposes la that intr^uced 
by Birrell and illustrated in J\g 79 f 
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This apparatus it placed under a Up 
the Mater being aUovsed to flow ut at 
about the mine rate a> it ml) Aou 
through the Altering meihum id the 
fucnel Instead howeTer of using 
cotton wool for the purpose of filler 
mg the inflow water it la more con 
veuentto tie a piece of mualiD orer 
the stem of the funnel as shown mtlie 
eubjoined diagram this method of 
arranging a Altar having been recom 
mended by Colonel Dawson inanother 
case All etrmg aid muslin used 
should be clean ed before nee by bod 
mg in soda and subsequent washing 
as recommended m respect to the 
canvas and it is undesirable to use 
either of such matenala a second time 
when one is making a highly sensitive 
emulsion The nasfung beng com 
pleted, the muslin strainer is rcmoaed 
from the jar and the edges bemg 
gathered together, the whole is swung 
round a few times to drive off the 
loosely held water but notwith 
standing this It is extremely probuUe 
that the fine shreds of emuUion wUl 
have absorbed so much water as to 
make the preparat on mconvenientljr 
weak wl en melted 


I tlie test <H 


this IS to weigh the product A 
clean beaker of suitable size is balanced 
on the scale pan and a piece of net 
mu^in conesponding to Chat used for 
retaining the emuUion is placed m the 
weight pan The square of musUn 
contaningthe emulsion should now be 
tied up blue big fashion, placed in the 
beaker and weighed If it weigha 
more than 7S0 grm (26^ oz ) it is 
well to remove some of the irater — a 
very ea^y matter, if the hag be dipped 
in alcohol — and moved about for a 
few minutes after which it is once 
more swung round to drive off the 
redundant water and again weighed 
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Enamelling for Artistic 
AND Commercial Pdr- 
POSES 

(See also QtA8S ) 

The first part o{ tfiia artacU consists 


Black Oxtde of Copper (cupric oslde, 
CuO) IS the scale formed on copper 
when heated to redness in the air It 
colours glass a light sea green W ith 
soda gla^ its colour is more blue than 
with potash glass, and varies with the 
degree of heat at which it is melted 
Greater heat produces a more green 
tinge About 2 per cent of it gives a 
fine sea green It may simply be 


extracted from a sctibs of I added m powder to a crucible full of 

highly matructive Cantor Lectures on I melted glass It u a treacherous 
Art Enamelling read by H H Cunyng [colour as it tends to mate the enamel 
hame, before the Royal Society of Arts, Imttle Another plan is to employ 
and reprinted by permission nitrate of copper by dissolving say, 

It has been found that aeveral ' 10 gym of copper in nitne acid then 
metal i among which are gold silver, | add 20 grm of anhydrous carbonate 
iron, copper, and fine bronse— that is of soda or a correspondiM proportion 
to say copper with a small admixture of ordinary carbonate The mixture 
of tm— are capable of being covered will strongly effervesce , when the 
with glass fused on to them oy means effervescence has ceased enough nitno 
of heat But to other metals such as acid should be added to convert all 


mckel or nne or brass— which 
mixture of copper and zinc— the glass ' 
will not adhere The usual method 
of applyum the glass is to reduce il to 
fine powder to spread it over the 
metal in a thin layer and then to put 
th metal into a furnace raised to a red 
heat, until the glass melts 
Colouring Agents — Black 
Saqu\oxide of Cohall (Co.O,) Tins, 
when united with sihca and potash, 
forms the blue glass known as smslt 
blue The oxide when pure is a very 
powerful colouring agent Even one 
part in a thousand of glass gives a fine 
royal blue The oto of cobalt is called 
safire from which the word sapphire 
isdenved Itcontamsalargeqnantity 
of ar'enic, which makes the operaticm 
of roasting it dangerous In conse 
quence the German miners called it 
after the ‘ kobolds or spirits of the 
Saffre conUms about half its 


the soda mto nitrate of soda Make 
it up to 200 « 0 in bulk, and wet with 
it from 700 to 1000 grm of powdered 
dense flint glass dry it and melt It 
gives a fine somewhat greenish tur 
quoise The nitrate of soda serves 
to prevent the lead from being re 

Red Oxide or Suhoxide of Copper 
(CujO) IS u*ed to give a red colour, 
either transparent or opaque, to glass, 
but IS not employed by the enamel 
maker because gold serves the same 
purpose much better (See farther 
on under the heading ‘ ‘ Gold ) MTien 
black oude of copper is added in larger 
quantity, as say b per cent and then, 
when melted, some iron fihngs are 
added and slowly cooled, we obtain 
the sparkling mass known as ‘ ‘ aven 
tunne The colour of copper enamel 
can be modulated by the addition of 
oxide of eioc oxide of cobalt, oxide of 


bulk of black oxide The colour of chromium or oxide of uranium 
cobalt IS brightened by the addition of 7Tie Oxtde of Iron most usually 
some alumina (i e oxide of alumiiumn employed is the red peroxide or feme 
or clay) It is darkened the addi oxide(Fe,0,)knowna3 rouge or crocus 
tion of iron manganese or uranium martis It dissolves with some diffl 
Phosphate of cobalt can al«o be em j cnlty m sihca. When 5 per cent cf this 
ploj^ One an 1 a half partsof phos Mdissofredinglassitgivesasicklygreen 
•finale are equiviieirt to UTiB lA oxifieifi afivorWce'Di'le 11 simp'ly miiecl into 
colialt the melted glass in large quantity, say 
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20 per cent , bo that it is not dissolTcd, 
it affords a red opaque enamel hke red 
sealing wax, which is useful for ii»nj 
purposes Rouge is generally mvle 
calcining sulphate of iron The red 
oxide of iron used as medicine la 
obtained hy precipitating a salt of iron 
with ammonia So that for making 
opaque red, rouge is preferaWe but 
for dissolving and making green, the 
precipitated red oxide of ^e 
15 the best 

A fine green may be made ol a union 
of precipitated iron peroxide and chro 
mate of potash but the shorter way 
13 to procure chromate of iron of which 
there are two sorts the dark end the 
light, which both serve equally well 
About i p*r cent of ciiromate of 
iron gives to esaoel a fiaebottle^graea 
colour, the shades e( which can be 
modulated by the addition of copper, 
oohalt, and urasiuia 
Black BinoxuU of dfonyftneiefMnO,) 
gives a reddish purple About 4 per 
cent u a useful proportion TThen m 
the crucible, oxygen is diseogaged. 
which causes the ingredients to foam 
up , hence the crucible should only be 
filled one third full at first, and the 
rest added gradually Mangaaese 
IS called in Oensan ‘ broira stone . 
and by the French ‘ pendot, after 
a tovra near Limoges, whereitwaafound 
It is not eaiy to get good oxide quite 
free from iron 

When manganese is melted up 
without any oxidnring agent bei^ 
present, or whan it is long heated 
especially when it contains a little iron 
it takes a reddish tone. The violet 
hue 13 obtained only when the manga 
nese u kept well oxidised with nitrate 

>iixed with rouge xnanganese forms 
a fine warm reddish brown, and is the 
on]/ sort of transparent red which the 
old masters possessed, at least till 
gold red was discovered, the date and 
introduction of which seem a mystety 
Manganese gives with cobaltabluiah 
violet, and with cobalt iron, and copper 
It gives a deep black 

Instead of using this oxide of man 


^neae, we may employ one and a half 
times the amount of perminganate of 
potash, which may be dissolved in 
water, and the powdered flux wetted 
with and then dned This gives a 
I very fine colour, and I think it is pre 
I ferable to using the oxide, for it u 
much more pure 

I Some sorts of binoxide of manga 
nese are black, some brown, Init their 
I quaUty is the same It la a difficult 
I pigment to get pure, and for fine colour 
purity IS desirable 

TAIow (so called) Seiquioxide of 
Uranium or what is really uranate of 
soda, IS a most useful colour Its only 
drsirhact is Chat its colouring power is 
feeble It takes 15 per cent to make 
a full yellow It mixes well with 
copper and chrosuum to foriB heilLant 
greens and with gold it forms asplen 
md orange colour, but its use requires 
soma prectudoos 

If simply mixed with powdered 
dense fimt, with the usual 2 per cent 
of potash, It girea a bottle-graac, 
which, after menv hours of hwtmg, 

' becomes at lest a dirty yellow 

lo order to get the canary coJi ur 
out of uranium it seems neceesary to 
keep It reduced and therefore the 
beet way of making it is to beat to- 
gether some ordinary fiint glaa», such 
I as Chances potash fiint 10 per ceni 
of minium from 10 to IS percent of 
I unnium and 2 per cent of potash 
This m about an hour gives a fine 
yellow 

It IS important toget good uranium 
The brand known as Joachims thal 
is the best Itisof a fine deep yellow, 
almost an orange, and can be got from 
the vendors of chemicals for china 

CAramtun — If employed m the 
fora of the green sesquioxide (Cr,Oi), 
itgiveaa fine opaque green Ttua is 
due to the fact that the sesquioxide 
dissolvee in glaas only with great diS 
cnlty And most of it therefore re 
mams suspended If however yellow 
Ischromateof potash is used(K,Cr|0,), 
It IS aU dissolved and gives a bilious 
green When a large quantity such 
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a* 8 per cent is used, the gla»s he ] The mixture first turns ahght opaque 
comes surcharged, and the chromium ( pmfci% brown then in about 15 min 
crystallises out, producing green a,ven utea it fuses into a clear canary yellow 
turme which deepens during the nest 15 

But chromium is best used for minutes It may be stirred once, but 
greens m combination with iron, aa stimng is apt to cause the lead to be 
above described reduced, and if the prehminary mixing 

Nizhd 15 a valuable colouni^ agent has been well done it is not necessary 
Carbonate of nickel (NiCO,) a gr een Tbea take out a specimen on the tip 
powder, imparts to the glass a fine of a tod, let it cool and reheat it If 
cold sepia brown from 2 to 3 per on heating it appears orange, the 
cent may be emp’oyed operation is near completion, but the 

Gold — Great mystery has been h^t must be contmued till m about 
made as to the production of cninson 35 to 40 minutes on reheating the 
from gold, and all sorts of accounts glass becomes of a blood red The 
are given in the hooka of its znanufac- I content® of the crucible may now be 
ture In some the tedious process of poured, and will be of a bnght full 
making purple of Ca®enis is recotn canary yellow The pieces may be 
mended which 1 will not detail here . used u this way and ^1 turn red on 
as it is of no use to the enameller 1 1 firing, or else bits may be held in the 
do not, however, know any book in tongs m the muSe furnace till the 
which a sufficiently detailed method IS colour comes or put on bits of plati 
desonbed to enable the nm-kmao to num and reheated 
succeed with certainty The one I But the critical moment must not 
give will therefore be the more valu be lost, for if the operation be con 
able because 1 have tried it so many tinued too long, the glsss becomes of 
times Bs to be certain of its success ' • bght brown genu opaque tint and it 
To make the gold red it u essential is then almost impossible to get it 
that some raw mmi um should be I back a^iu The tint will be fire 
present Hence then it will not do | red. 

to begin with dense fimt TTe must i Instead of the uranium, 2 per cent 
begin with a light fimt Ordinary I of black protoxide of tin or stannous 
powdered light fimt serree admirably oxide (SnO) may be added In this 
for the puipose, but it ebould be a ease tbe colour instead of being a £r«. 
soda flint or heavy soda flint can aUo red, will be of a more purple tone 
be employed A much longer period of heating u 

Soak a kilogramme of it in 300 c c however required 
of water in which 1 grm of chloride These two colours are most valuable 
of gold has been dissolved miv well for enamelliDg 

The ordmary chloride used for photo It may be a matter of some surprise 
graphv does very well Add 250 pm that so short a heatmg produces the 
of minium, and 100 grm of yellow result It seems howeier, true that, 
uranate of soda or, as it is usually though alkalis take a long time to 
termed in trade ‘ orange oxide of unite with silica, lead is soon and easily 
uranium Adda]so20grm ofnitrate dissolred in glass 
of potash m powder Fut these all I have done many enamels with 
in a btoin and miT them well and gold made aa above descnbed They 
evaporate till they are dry Then | are very brilliant and have never 
triturate them all together m a large split On the contrary, they seem 
mortar till they are pOTSctly mixed 1 remarkably elaatic and stable 

Heat a crucible in the fuimace tiUit The reader must also be cautioned 
IS of a bright red, and then fill it ' a^mst statements m several manuals 
wuh.tJjA,>pOT.3/w •in.'Aia Ink amk'i wadi. aa. this, -gilii veii ■ann/ik. bs. •Eaibt 

get up a sharp heat for half an hour I with glass containing lead, or again. 
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that It cannot be made except with 
glass containing lead, or again that it 
cannot he made except with Ixms 
All these statements are false In 
fact, It IS possible to male gold red 
almost anyhow, if only the exact pat) 
portion of the ingredients is hit off 
And these exact proportions seem in 
each case to be a matter oi expen 

About 05 per cent of black oxide 
of cobalt added to the gold and tin 
wiU give the red a violet hue but so 
like that of manganese as not to pre 
sent any particular adranc^e over 
enamel made with manganese 

On white these reds made with gold 
give a fair efihct hut their <duef use is 
upon gold patUous when they give a 
gloncus colour Iron can also be em 
cloyed as what I may call a p^emptUnt, 
but Its efIVct is not so uniform In 
fact, nothing equals uranium It acts 
beet when about lo percent uputic 
and the resulting glass is beautifully 
smooth and workable 

Copper may aUo be used to give a 
deep red colour with the use of tin 
But at least 5 per ceut of red oxide 
of copper IS r^uired otherwise the 
glass becomes transparent green The 
colour comes like that of gold upoo 
reheating Tbelargeamount of copper 
required makes the enamel too deep for 
use It IS asserted thst some Oennan 
firms have succeeded 1 1 making thinli 
tinted red glass with copper oxide 
As a rule, however, it is oiuj ii,ed for 
"dashing glass, Ciiat is to say, m a 
very thin layer on the surface of trans 
parent glass 

In the middle ages copper was mneb 
used in this manner 

During the French Reiolutioii a 
large number of the finest cbiueh 
windows m FVance were destroyed m 
the belief that the red glass was nch 
in gold, but the chemists having shown 
that it was mad” with copper, the 
work of destruction w as stayed 

If a very large proportion of red 
oxide 13 put in, and the heat not made 
too great, the red oxide is melted into 
and suspended in the glass, and a 


nch, enmson, opaque enamel is ob- 

’^ngsten can also be employed to 
atnke down the red colour m copper 
sod gold, but it seems to possess so 
particuUr advantages 

I may add that the above suggested 
theory of metallic precipitation, akin 
to the eoTt of action that goes on m 
the development of pUtinotype pnets, 
IS a mere hypothesis, for at present 
the chemistry of the coloration of 
glasa with gold and copper is not under 

Indium Oxide is an intensely black 
powder It colours glass most power 
fully . 03 per cent of it givea a good 
grey But lU greatest use is, when 

mechameally mixed with 2 to t perts 
of dux, aa an opaque black pigment 
It serves then the same purpo»e as 
Indjan mk does on ceper 

Sdentum is a black, bnttle subsUnee, 
somewhatakm to sulphur If pounded 
upaod mixed mtucately with pounded 
glass and about 2 per cent oi mtrate 
of potash, it gives a fine yellow colour 
But when a reducing agent is present 
it gives a loae colour 

Opaque TTAiie is made by melting 
white oxide of tin (stannic acid) with 
powdered glass The tin is not du 
solved in the glass but suspended in 
It like a pigment But the tin has so 
strong a reducing power that, if a 
mixture of powdered dense flint glass 
and oxide of tin were melted together, 
the lead would become reduced aud 
the mixture blackened The tm must 
therefore be mtroduced by an artifice 
Thb cau be done by taking light flint 
and miTipy it with sufficient minium 
to change it mto dense flint and at 
the same tune introducing the tin 
for the mini um keeps the mixture 
oxidised , a little mtrate of potash 
might diso be added for the same pur 
pose. Thus if we take of powdered 
fitnt 6 parts , minium, 1 part , white 
stannic acid, 2 parts . we shall get a 
white very well adapted for gnsaPJe 
It will be BO bard as to be almoit 
impo^bleto pour, and must bedraggid 
out of the crucible But it is a splei - 
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did material for use of grisaille It A Ltyht Royal Blue — The same, 
IS, houever, almost too ha^andderoid but with 12 per cent of oxide of 
of polish, and if employed for doing cobalt 

gnsaille must he glazed over with flui All the above may be toned to a 
when finished To soften it is an easy more sober hue by the admixture of a 

matter by introducing some horu btUe iron The modem blues are 

This will brmg it down to any refined rather brighter than the ancient, be 
degree of fusibihty, till it is soft cause the cobalt now obtainable is 

enough to he useful for enamelhng purer Instead of iron if about 5 per 

watch faces, or any other aunilar pur cent of yellow oxide of uranium is 
pose The lead and tin may also, at introduced the same effect will he 
least in part be introduced into the produced 

enamel m the form of ‘puttypowder Black — Cobalt, 3 per cent man 

M ithout the use of some bora* it la ^nese, 2 per cent , brown chromate 
almost impossible to get a fuaiUe and of iron, 2 per cent 
yet brilliant white Antique Red — Manganese, 2 per 

Nothing hut a very hard white is cent , rouge, 2 per cent , nitrate of 
of use for doing grisaille Messrs potash, 2 per cent 
Emery, the colour makers, make an PurpU —Permanganate of potash, 
escelUnt white, known as No 100 4 per cent to 8 per cent nitrate of 
for use by china painters, which 1 can potash 2 per cent or binoxide of 
recommend strongl} for grisaille as manganese, from 3 per cent to 6 per 
It Blands the fire weU ID the half tones cent 
Oras* frreen— Melt powdered flint The permanganate may be simply 
glassmthSperceDhof cKromsteofiroD stirred into a crucible uf molten glass, 

and 2 per cent of nitrate of potash in which case no mtrste of potash need 
Or, mis powdered flint glass with 1 6 be employed, hut it requires a nod 
per cent of black oxide of copper, sturiDg to disseminate the cdour 
8 per cent of bichromate of potash throughout the glass 
and 2 ^ cent of nitrate of potash Broten — I per cent of green car 

iZiffc (rrccn — Theusualquan bonate of nickel 2 percent of nitrate 
fity of uitrete of pota«h and from of potash 

ID to 20 per cent of mtrate of copper J)oi« cofourcd Crei; — 1 S per cent 
Turquoue — This must he made of black oxide of manganese 05 per 
with soda glass for potash glass |»o cent of bichloride of pUtmum m 
duces a hlmsh green like a ^ed tur crystals 

quoise In a crucible of melted glass Sate Grey — Bichlonde of platinum 
stir per cent of Hack oxide of 05 percent , nitrate of potash 2per 
copper it will dissolve easily Or cent 

2 per cent of mtiate of copper m Ftre Ruly (tee Gold, above) 
powdered crystals may be u«ed AuAjf (Blood Colour) — Made as be 

A Pale Sky Blue — Powdered flint foredesenbed , 1 percent ofchlonde 

with 2 per cent of nitrate of potash, of gold 2 per cent of protoxide of tm, 
and 2 per cent of fluor spar and 2 per cent of potash 

Iron Blue — To the materials for Cfosrt Colour — As for rubj, but 
turquoise, add 025 up to 05 per with the addition of 05 per cent of 
Cent of black oxide of cobalt cobalt And note here that when 

A Deep Royal Blue — Powdered such small quantities of colouring 
flint glass wuth the usual quantity of matter are to be added it is best done 
nitrate of potash and 2 per cent of | by adding the requisite amount of 
black oxide of cobalt j powdered glass coloured with cobalt, 

A Medium roval Blue — The nme, • or whatever else it may be w ished to 
hut with 6 joT cent of oxile of I add 

Cobalt I Chaory 'ielloie — 15 per cent of 
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uranate of soda 2 percent of nitrate 
of potash 

A Ptne Orawje 1 ellow — 4 per cent 
of inetallio selenium 2 per cent of 
mtrate of potash 

The eeiemum muot be very finefy 
powdered, and then with the potash 
well incorporated with the ponnded 
glass , for selenium like sulphur, a 
very volatile 

Testing Enamels — After mat 
ing each batch of enamel it should be 
tried This is best done by prepanng 
a copper label bulged like a plaque, 
and iiitb aboieiait and of dimensions 
say 1 in b} 2 m This should be 
covered with any common white and 
fired and then w th a pretty thick coot 
ing of the colour and fired W hile it 
13 lust go hot that it can be touched 
it should be put under a Up cd cold 
water and if doeg not crack it may be 
pronounced sound Its composition 
should then be indicated on a gummed 
label pasted on the back and the 
whole Used as a label to the )-sr con 
U mug the enamel It thus serves as 
a colour mdeii a record of oompo 
sition and a test of the resistance and 
durability of the enamel A bad 
enamel will generally crack m the 
course of a month aher it is made 
but I never knew one to go in this 
way that had sCood Che water teat 

Framing Enamels —Veryhaod 
some frames may be made for enamela 
out of pure nickel which can be ob 
tamed in sheets It is capable of being 
soldered with hard solder and a frame 
of nickel covered with ornamentalioD 
of burnished gold is very buntiful 
The fire only gives it a sort of dull 
patina which is very fine and \>j the 
use of acids can be made almost ai^ 
colour you like If on the nickel you 
paint figures with gold powder mixed 
with gum water and a little borax, 
and fire them well lu the furnace and 

or twice and then burnish the gold 
with a hematite burnisher a very 
beautiful effect is obtained like tie 
Indian gold inlaid work The gold 
adheres well and vs difficult to get off 


except with a scraper Nickel is cap 
I aUe of producing all the effects of 
silver anid in add tion does not tarnish 
But it will not take enamel, for it 
I gives nse to bubbles and the work 
comes otr 

I Eanmellmg Iron — (a) In enam 
I ellmg metals the enamel is fused by 
heat upon the surfice of the object 
and IS iiioorporsted by fusion with its 
surface Enamel for metaU must 
therefore lie indestructible by heat 
There are two kmds of enamel, the 
transparent and opaque the first is 
the hose of all the coloureil enamels 
which are produced by adding some 
metallic oxuW to this transparent flux 
The Iran parent enamel is produceil 
hy fusiug the following materials 
which are fiwt ground then dned, 
fused and agam ground for use S 
parts silicious sand 1 chalk 3 calcmed 
I boiwx or 2 parts broken crystal 
, gUas 1 calcmeil borax } mtre, 1 dia 

e itic antimony (well washed) 
white enamel or calcine, u pro 
I duced by calcining 2 ^rts zuto azid 1 
' of lead together the calune or 
I combmed oxides, is mixed up with 
I crystal and manganese m the proper 
tioD of 1 part combmed oxidea or 
calcine 2 fine crystal (glass) powder 
40 msnganese These are ground to 
gether and fused when fusion is 
completed the vitreous mass is poured 
into water ground and fused anew, 
and this operation is repeated several 
times and much care n uat be ever 
cised for the smallest portion of oxide 
I of copper will spoil the enamel com 
pletely Other colours are obtained 
aj adding to the transparent ground 
enamel the following materials accord 
mgto tbecolourdesired Blueenamel, 
by adding oxide of cobalt or some of 
its combmabons with the addition of 
a 1 ttle nitre Black enamel by per 
oxide of manganese or iron and a Lttle 
cobalt Clay produces with about J 
{■otoxide of iron a fine black enamel 
(clovet) Yellow enamel by phosphate 
I sulphate or some preparation of 
' Sliver or oxide of lead and antimony 
Thus, 1 part white oxide of antimony, 
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2 to 3 wmte lead, 1 alum, 1 sal White —32 parts flint glass, 3 parts 
ammoniac Green enamel is obtained oxide of tan, 3 parts nitre, S paits red 
directly from oxide of copper or oxide lead, 2 parts flint or china clay 
of chromium Red enamel is mcae Blaek — 3 parts red otide of iron 
difficult to secure than many others 3 parts carbonate of cobalt, 12 parts 
The protoxide of copper is m a red lead, 4 parts borax, 4 parts Lynn 
hydrogen or carbonaceous flame, so aa sand 

to keep the copper from peroxidismg, Ydlov Coral — 2 parts flmt, 6J 
or the preparations of gold, eg the parts red lead, 2 parts chromate of 
purple of Cassius. VioJet esamel lead, J part boisi 
by adding peroxide of manganese and Corof Bed — 2 parts flint glass, 3 
a little CQtre, any shade of eiolel to parts flmt, 3 parts sugar of lead, 9 
amethystine colour or even black, can parts red lead, 2 parts bichromate of 
be obtained Enamelling is performed potash 

in an oven or by lamp ( Building Canary — 2 parts flmt glass, 3 parts 
News ) flmt, 9 jarts rrf lead, 2 parts oxide of 

(d) To enamel iron it is the b»t plan unutiuai 
to make a flux to fuse at s moderate I Turiptoite ~24 parts flint glass, SO 
heat, and this, being fused over the parts red lead, 32 parts borax, 24 
metal, makes » good surface for the j parts flint, 29 parts white enamel. 14 
white or colour^ enamels to work . parts oade of copper, } part oxide of 
upon cobelt 

Such « flux IS made by 20 perts flint Bed Broxen —2 parts calcined sul- 
glosB, 20 parts white lead, 2 parts ' pbate of iron 3 parts red lead, i parts 
whiting and 2 parte bell clay These botex, 1 part flmt 
materieU must be finely ground and Shy Slue —15 parts flint glass, 6 
wellauzed, then the} are &ed mafire ports white lead i pert pearl ash, 1 
clay crucible, rather sharply, for about part common salt, 2 perts oxide cobelt, 
five or six hours, or until the oaeteriah 2 parts white enamel 
sU run down mto a liquid AVhen this (l^roiue <?rem —18 parts flmt glass, 
IS effected, take the crucible from the 18 parts white lead, 4 parts oxide 
kiln, by a pair of tongs, and pour the | cobalt, 2 parts oxide of tin, 9 parts 
hauid flux direct into colcl water oxide of chrome, 20 parts borax 
After Clua, grind the material to a floe All the foregoing enamels are flrat 
powder and it is ready fca: Use It mixed then melted m crucibles, poured 
may be mentioned that some enamels out when liquid, then powdered or 
do not require grinding toafine powder ground fw uee 

but this flux should be ground very (e) To enamel cast iron and hollow 
fine To use the flux firvt tmsb over ware (1) Calcined flints 6 parts 
the metal with a bttle gum solution Cornish stone or composition 2 parts, 
then powder the flux oyer it FW litharge 9 parts, borax $ parts, argil 
until the heat is sufficient to fuse the laceous earth 1 part nitre 1 part, calx 
flux of tin 6 parts, purified potash 1 part 

After the metal is coated with fused (2) Calcined Bmte 8 parts, red lead 8 
flux any of fhe following enamels may parte, borax 6 parts calx of tin 5 parts, 
be used, either powdered direct on, or nitre 1 part (S) Potter s composition 
powdered on to a thm coat of gum 12 parts, borax 8 parts white lead 10 
Or the enamel mix tures may be mixed parts, nitre 2 parts, white marble cal 
with oil and the metal artwles dipped cined 1 part, purifi^ potash 2 parts 
in it Fire the enamels until they calx of tin 5 parts (4) Calcined flints 
run bright 4 parts, Potter's composition 1 port. 

The following enamels are what are mtre 2 parts, borax 8 parts, white 
termed ‘ soft All parts are ly 1 marble calcined 1 part, argillaceous 
■''eight I earth | part, cals of tm 2 parts 



158 E'TAiiELLiNG Ca'st and rou^ht Iron 

Whichever of the above compositions ( first thoroughly cleansed by means of 
IS taken must be finely powdered reiydilutesulphunoamd and scourjng 
mued and fused The vitreous maos vith sand u lined with a coatmg of 
when cold is ground sifted and len I this about } iq thick and left for it 
gated with water it is then made into ' to harden in a warm room A new 
a pap with water or gum water This coating is next added prepared from 
pop 13 smeared or brushed over the liolb n hite glass free from lead 23 lb 
interior of the vessel dried and then borax 20 lb soda m crystals wh ch 
fused with a proper heat m a muffle have been pailvensedand fused together 
Clean the vessels perfectly before ground cooled in water and dried 
applying To 4o lb of this 1 lb soda is added 

(cl) Clean and bnghten lie iron the hole is mixed m hot water dried 
before applying enamel The enamel and finely po vdered A port on of this 
consists of two coats — thehodyand the I is sifted over the other coating while 
glaze The body is made ty fusing it is still moist and the vessel is then 
lOQ lb ground flints j of biwax and | dined in anoven at the temperature of 
grinding 40 lb of this fnt with » lb tolling water 212® F (100° C ) The 
of potter a clay m water till it is vessel is heated m a stove or muffle till 
brought to the consistence <4 a pap lb« glaze appears It u then taken 
A coat of this being applied and dned j out and more glaze powder i* dusted 
but not hard the glaze powder 13 *if ted on the gUted surface already in fusion 
over It This consists of 100 )l> Cor This enamel resists perfectly the 
nish stone ui fine powder llioftorax action of dilute mineml and vegetable 
8o of soda ash So of mtre 85 of sifted I ecids ax well ae alkalis and does not 
slaked lime 13 of v, bite aaud and 50 creek or scale off from the metal 
of pounded white glass Tbeeareall (/) fnume/fi >y /'wide ^/ron Sauce 
tilted together the fnt obea oed is I pans — The article u nraC cleansed 
pulvensto Of this powder 4o lb are froin all oxides bv placing it in an acid 
mixed with 1 lb of soda a»b in hot soJutioo then oned oner scouring 
water and the mixture dned n a with sand to a grey colour vhioh 
stove IS the gUze powder After ift >hows it to be perfectly clean xpplya 
ing this over the bwly coat the cast solution of gum-arabio to the surtaw 
iron article is put into a stove kept at i end *ift over it a vitreous eubstancs 
a temperature of about 212 to dr^it | reduced to fine powder composed of 
hard after which it IS set m a mnSe i flint gloss soda carbonate and boracic 
kiln to fu<e it into a gWe The | acid tbeofaeat it toredoessbydegrees 
inaidea of p pes are enamelled (after tiUtheglassiameltedupoathesurface 
being cleaned! by pourmg the above It is then allowed to cool gradually 
body compos tion through them while (excluded from the air as much a3 
the pipe IS beu g turned around to ] poas ble) to anneal it The glaze is 
ensure an equal coating after the body made of 130 parts glass 20 j soda 
has become set the glaze pap e cartonate and 12 borac c acid melted 
poured in in hie manner He pipe in a cmaWe cooled and then reduced 
IS finally dned in the kUn to an impalpable powder (R t\ 

(r) -For Cidinnry 1 esiels — For ens Hale ) 

melling cast and wrought iron vessels (j) Pr/r Cast Iron P pes — There are 
the following are the method and vanous recipes for the enamel depend 
materials most generally employed mg on the purpose for which it is 
100 lb calcined and ground Siiita and ap|died One for water pipes is as 
50ib borax calemedandfineTygroand, »Uow« 25 parts by weight of sdics 
are intimately mixed, fused and gradn U calcined seda carbonate and 6 lime 

ally cooled Of lhi= 40 lb are mixed carbonate Another is 34 silica 11 
with 5 lb potter 8 clay and ground m I soda carbonate 12 clialk andlldned 
water to a pasty mass The vessel I p pe-eby to wluch buracic acid or lead 
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Glide csn be added when a more v>t7eoas 
enamel is required The core forming 
the inner surface of the pipe — and, if 
desirable, the mould too — is coated 
■with graphite (hlichlcad), smoothed 
and the enamel, as 6 powder, paste or | 
pigment, is apphed to the thicknesa 
required The molten iron causes the 
enamel to soften and firmly adhere to 
the iron If it is not necessary that 
the enamel should be smooth, the 
blacklead is omitted 

(A) Glais Enamtl for Iron — The 
articles, kitchen uUnsds, signs etc , 
coated with this enamel are not I 
affected by atmospheric inftnencea 
nor destroyed hy an ordinary fire and 
do not rust 

Intimately mix 4 parts of powdered 
glass, 2 of spar, 1 of saltpetre and } of 
a pai^ of zinc oxide Fuse them in a 
oruciUe and pour mto moulds to coo) 
For use the neceeeary quantity is tn 
turated with water Heat the iron 
utensil toaredheat in a tnuSe furnace ' 
and apply the enamel, which will pre 
sent a bnlliant glesey appearance To 
colour the enamel blue add oxide of 
eobalt , for red ammomuoi for black, 
mangarno oxide for yellow uranic 
Oxide , for brown ferric oxide for 
green, a mixture of 2 parts of etamuc 
oxide and 1 of manganic oxide for 
pure white stannic oxide 
(0 Eor trail platin —Thia sheet 
iron IS first cut and stamped to the 
desired shape, the edges of the plate 
being turned up slightly in the usual 
■way so as to form a shallow tray the 
ed^s serving to hold the enamel in 
position during the preliminary stages 
of the process The plate is thra made 
chemically clean hy any of the ordinary 
processesofpicUmgandscounng The 
mgredients of the enamel shonld be 
taken in the followmg proportions 
\\'hite lead, 12 oz areemc, 2J oz , 
flint glass, 8 oz. , saltpetre, 3 c®, 
boras, 6f oz , and ground flint, 2 oz 
These are powdered, mixed thwnighly, 
placed m the crucible, and fused , but 
before they are cooled, they must be 
plunged into cold water, which has 
•ssndfcviiig *hft. 


hntile The cakes of fused enamel 
are 'then pounded to about the fineness 
of coarse sand washed and dned The 
powder is now ready for use The 
plates of sheet itxin, haimg been well 
cleansed and thoroughly dned are 
sprinkled oyer with sufficient enamel 
powder to make the coating of the de 
sired thickness and are then placed m 
a muffle the turned up edges retaining 
the swelling enamel in position Let 
termg or designs can be produced on 
the surface by the ordinary means 
hut if It IS desired to put them on 
when the enamelled plate is cold, they 
are first received on paper an impres 
sioo being taken m soft black enamel 
from the engraved plate, and subse 
quently transferred, the article being 
again placed m the muffle to fuse the 
enamel of the desiro or letters The 
iron tack is more durable than copper, 
and cheaper \anations m the colour 
of the enamel can be obtained by the 
addition of Tsrious salts and earths, 
such as cobalt, manganese ceroxide, 
iron protoxide, etc and similar diver 
ally of colour can be introduced into 
the design or the letters 
I {} ) ll'Aite tnarnct for Omammtal 
Jrticfrs —Calcine together and convert 
completely into oxide 2 parts of tin 
and 1 of lead Mix 1 part of this 
oxide mixture with 2 parts of pulver 
laed white crystal gW$ and after 
adding a ■very small quantity of salt 
petre as a decolonsmg agent fuse m a 
small crumble and pour the fused 
mass into cold water Repeat the 
fusing twice or three times or until 
the mass is no longer bhetered, but 
■thoroughly homogeneous It is then 
reduced to a fine powder, and may be 
applied either by itself, or, for small 
surfaces by mixing it with oil of laven 
der and laying it on like oil paint with 
a brush For the preparation of white 
enamel With a lower fusing poinJ the 
following composition nay be used 
100 parts of the tm lead oxide, 60 of 
pure quartz meal and 25 of common 
salt The iron contained in the sand 
combmes with the chloniie of tlie 
'cunmaib -sdfi. *ci, -n uunhinjifcimi 'vJunhi 
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evaporates on heating and a fntted j 
mass representing a lead soda glass u , 
obtained To prepare enamel with 1 
this mass it is finely pulverised and I 
mixed with a zinc oxide or w th the j 
mixture of tin oxide and lead oxide 
by using 100 parts of oxide to 50 of 
the frit The larger the quant ty of | 
tm oxide in the eaameDmg mass the I 
thinner the coat ng may he Lnunel ] 
hng masses containing no tjn oxide I 
may aba be prepared sodium antimo | 
nate be ng generally used m this ease I 
A composition giving a very beautiful 
enamel consists of a mixture <d 3 parts I 
of crystal glass I of sodium antimo I 
nate and a very small qiantity of i 
saltpetre Is prepsnng all theeebads 
of enamel care muat be taken id fu'tng 
to prevent the acUoo of reduemg | 
bod es in the crucible by closiDg the 
latter with a well fitting ltd u fiire i 
gases eenetrete into the crucible [ 
enamelung tsaases of infenor qu^ty i 
are obtained I 

(ir) Colo /red —The ordinaiy grey 
easael (so celled) u really oot an I 
enamel but a transparent glaze the I 
uparent grey colour of which la pro ' 
dueed by the aurface of iron breath I 


Red lead Si 

BorsciC acid 20 
Culleti (broken glass) 114 
Soda bicarbonate 16 
Hitre 1 


Manga 


Eon 


(5) Greti Vixi 




11 0 
7 0 


Soda bicarboni 
Lime phosphate 3 8 

Ant mony oxide 0 2 

Copper and other Vessels — 
(a) Flint glass 6 parts borax 6 parts 


red lead 1 part oxide of tia 1 part 
Mix Ml together fuse grind into 
powder make into a thin paste with 
water apply with a bnuh to the sur 
face of the vessels (after scaling by 
heat mid cleanmg them) repeat with 
a second or even a third coat after 
wards dry and then fuse on by heat 
of an CQtmsUed kiln 

(5) In Germany and France the 
foliowmg process has lately come into 
use especially for enameling copper 
culinaiy ves»eU 12 oz white fluor 
spar 12 oz gypsum 1 oz borax are 
finely powdered intimately mixed and 
fused in a crucible the mass produced 
IS poured out allowed to cool and 
nibfied up to a paste with water The 
paste IS then brushed over the inside 
of the vessel to Iw ensmelled after 
thorough drying the vessel u gndu 
ally h^ad until the enamel fuses 
The coating thus produced u firmly 
adherent to the copper is white and 
opaque does not easily chip off and 
IS proof agaifist vegcteble acids It 
also gives a beautiful alabaater surface 
for omamenul purposee ( Ding 
Polyt J1 ) 

(e) IVhiUEnaTnd for Copper Cooking 
Vunadt —Powder and mix 12 partsof 
white finor «par 13 of unbumed gyp- 
sum and 1 of boiax and fuse the 
mixture in a crucible Pour the mass 
out and when Cold tr turate it into 
a paste with water Apply ’"th 
a brush to the inaide of the vessel and 
place the latter m a moderately warm 
place ao that the paste will dry um 
formly When dry heat the vessel to 
such a degree m a muQe furnace that 
the paste which has been apphed Iique. 
fies When cold the result wUl te a 
white opaque enamel 

Cast Iron Baths — In a paper 
read by T Deadman before the Croy 
donlronmongers Assistants the author 
^ye some httle known details relatmg 
to BaUi Enamelling He explained 
that porcelain enumeUing meant 
coating with china vitreous ena- 
tnelbiig coating with glass and me 
talbo enamelling coatmg witJ paint 
To purcelam enamel a bath one must 
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first have a good easting, of » fairly 
even thickness, and free from “ flaws i 
Such caetmgB require to be filed up to I 
remove all roughness and also to | 
expose all “ blow holes, etc , which 
are often covered with a ateie sim i 
metal which naturally collapses when I 
touched with the emery wheel <»• file | 
When this has been done the hath is 
placed m a sort of cupboard to be sand 
blasted, to remove all carbonaceous 
deposits This is the dirtiest part of 
the process, and the operator has to 
wear a protectmg helmet, something 
hke that used by divers The caeting 
IS next handed to the enameller, who 
overhauls it for faults or Wemwhes, 
which must be rectified before he can 
proceed If the examination proves 
satisfactory, the bath is placed over a 
trayand " undercoated withaspecial 
compQsitios poured oo with » band 
bowl and rocked so u to ensure as even 
thickness The bath baa then to be 
dned, and rubbed down mtb fine glass 
paper, and any bare places ‘ touched 
up It u next placed m the furnace 
to be "roasted The process of 
usdercoatmg ireventa rust, and also 
forms a body fat the enamel toaitacb 
Itself to After this the bath u placed 
m the furnace bright to a white 
heat, and transferred on to a tilting 
and revolvmg table when an overhead 
sieve arrangement is put into action, 
which sends down showers of dual 
enamel The enameller m charge 
stands by with a long handled sieve, 
and when he sees a bare or thin place 
he dusts on enamel W hen he is 
satisfied with the appearance or the 
hath becomes too cold, it is taken off 
the table, replaced m the furnace 
brought to white heat again and then 
taken out and examined for thickness 
of enamel and also for hlemiahes If 
necessary, it is agam placed under the 
enameUmg machine and goes tbroi^h 
the process agam and agam, until the 
enameller is satisfied Baths are put 
through the process four or five tunes 
before they are considered perfect, 
and even then some turn out to be 
■"Wasters or •' seconds 
2 


■When the enamelling is finished the 
bath IS placed under a laige hood 
which lets down to withm a foot of the 
grotmd to allow of ventilation, while 
keeping the dust and dirt away during 
the process of cooling, which has to be 
done gradually and out of draughts If 
a current of cold air were to reach it 
the metal would contract too quickly 
m some pieces, and the result would 
I either be a broken hath or spoilt ena 
mel At that stage the surface of the 
bath 13 tough to the touch the rough 
ness being caused by smaU particles of 
enamel resting on the surface after the 
bath was too cool to cause the same to 
I “flow To remove this the surface 
has to be rubbed over with the finest 
glass paper Some enamellers, espe 
cially m Scotland prefer to use long 
bandied sieves, about 8 in diameter 
for dusting on the enamel mstead of 
I the overbmd STrangemeat desenbed 
' but the latter allows the workers more 
freedom, and also ensbjes them to get 
further away from the intense heat 
Vitreous enamelling is similar to 
porcelaut enamelhsg, save that glass 
IB used instead of china and is oh* 
Umahle m a grsater variety of colours 
The majonty of coloured enamelled 
I baths DOW on the market are " vitre 

' Whem ' metalliQ enamelling is re 
quired, the casting la treated as before 
mentioned as regards filing up and 
I sand blasting, and is then painted, 
placed (nan oven, and baked brought 
out again, allowed to cool, and then 
rubbed down with fine glass paper as 
J for ciiach pamting Another coat of 

paint is applied and the process re 
peated over and over again, according 
to the quahty and style of fimsh re 
quired, some of the best finish requir 
mg eight, ten, or even twelve coats of 
enamel pamt to make them perfect 
I specimens of the enameller s art 
With metallic enamel practically any 
colour might be had and almost any 
comhiiiation, and some “marbled* 

I baths sue so well done that it needs an 
I expert to tell whether they are mar 
fifeif or onl) enamelTcd 
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Tha Composition and Process 
of CommeTcial EnameUmg — 

The composil on of the enamel la asfol 
lows SUiiia 100 lb sacla-a«h 35 lb 
borax, “5 Ib plaster of Pana or gyp- 
sum 10 to 20 lb and arvenious acid 
m the pruporcioa of Ij; per cent of all 
the other mgredients lyheD these are 
compounded the resultant 
an enamel sitreous enough to caity & 
glaze of Itself with an affinity for 
WTOVight or eheet iron which can es it 
to adhere with extreme tenac ty when 
burned upon it and which will not 
exfoliate or absorb moisture in quan 
tity sufficient to destroy ita polish 
The ingredients of the enamel haring 
been comminuted are carefully nuxed 
together and brought to a state of I 
completeT-tnficat oninsrererteratory 
furnace with obserrance of the rules i 
^plicable to glses aabiag geaeraUy 
Then the enamel la run off as usual 
into water to graaulats when it is ' 
ready for grinding In tnabng an i 
enamel for wrought or sheet iron 
ware 100 lb of the enamel la ground 
in an ordinary porcelam null adding 
about 5 lb clay preferably white an^ 
hancg a pronounced toapy feeling i 
which clay helps to give body to the I 
enameland topreieatitscranng when 
It u daally dxed on the iroii m the j 
beat of a muffle This grinding re | 
quires about one worhmg day aod 
should always be contmu^ until the 
enamel u thoroughly ground and the 
clay IS thoroughly mixed With it It 
IB Invisible to mtroduce along with the 
enamel and clay m the grmding pro 
cess calcined magne«ia carbonate m 
the proportion of S or to 100 lb of 
the enamel This salt of magnesia 
eerres to mahe the ei^me} coat as 
finally apphed less transiiareni con 
tributes to the flecking or ^lottins of 
it with white and thus in a measure . 
prevents the iron base from imparting 
to the enamel throughout its own dull ( 
and unattractive shade Frepared aa | 
above the mixture is run off tl rough ' 
a strainer into tubs whereituollowed . 
to remain about 1 day dunng which 
time a eort of npemng is effected when | 


it la finally prepared ae follows The 
mixture being brought to about the 
consistence of cream by the addition 
when necessary of water magnesia 
sulphate is added until the mixture ^ 
coagulated and pasty yet still capable 
of shaken out into a thu and 

uniform coat 2 oz magnesia sulphate 
u usually sufficient for 1 00 lb of the 
nuxture The mixture having been 
finally prepared the article is dipped 
into It having been first prepared by 
the well known processeaof annealmg, 
pictlmg securing and washing For 
washing clear water is used the iron 
remauuDg therein until it is dipped 
Care should be taken that the enamel 
IS not laid on too heanly and that it 
IS evenly distnbuted Having re 
ceived a thin umfona coat Iw dippmg 
the articU is dned for if tiie enamel 
coat IS burned while stiU damp it mil 
crack or craze Thie dryms is accom 
pli^bed for coDvemeDce and dispatch, 
ID an oven constructed for the purpose, 
the range of beat in which vanes from 
about 100®t<>200«F OS®W93®C)but 
It may be effected at summer beat in an 
ordinary close room The higher the 
temperature the smaller and less dia 
twet the SMU the lower the tern 
peralure the more pronounced the 
mutthngs The time i^ui^ depends 
upon tlM thickness of the enamel coat 
the quantity of moisture present and 
the degree of heat employed tVhen 
tboreugfaly dned the coat is of a 
whitish colour and usually either 
brown or reddish brown spotted and 
when burned m a muffle u of greyish 
colour dark spotted The burning 
process IS effects in an ordinary muffle 
atared cherry red or slightly greater 
beat the oixlmaiy time required being 
about 4 minutes (Qmnby and 
Whiting) 

To Remedy Faults in EnarruUxnQ — 
'When the enamel becomes separated 
from the metal Or when the iron bends 
away from the enamelled side i e 
when the contraction of the enamel on 
cooling IS le»s than that of the iron one 
iff the following alterations must be 
made m the composition of the enamel 
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(a) Increase the amount of ailicft 

(5) Replace part of the bone acid 
Bilica 

(c) If lead IS present replaxiepattof 
the lead oxide by alkalis or slkahne 
earths 

(d) Replace part of the alkaline 
earths by alkalis 

(«) Increase the alkalis and ilrwon 
mh the bone acid 

(/) Instead of tin ozide use hone 

If the enamel breaks and the iron 
bends towards the enamelled side, and 
the contraction of the enamel is there 
fore greater than that of the iron, the 
constituents must he altered in the 
opposite sense ThefoUowiogrelations 
by weight giTe according to Petnk, 
good and reuahle enamels — 

PbO NijO SiOa BiO, SnOj C»0 

I so 1 IS s it l 3 s 

II IS t IS B 41 l 3 a IS 4 

Ul 32 i < 0 S8 I 3 4 


NajO SiO, 
71 18 t 62 1 

VII 18 6 88 1 

Till 18 8 34 I 

IX 18 S 62 B 


lOj SsO] Don* Ash 


IB 4 


The relation between tin osde and 
bone aeh is of great importaDce 
(‘ Monit de la ClzAmique et de la 
Terrene ) 

Clock and Watch Makers’ 
Enamelling — Dial plateenamelbng 
mcludesthe manufacture of watchand 
dneclockd si plates with dirted plates 
for enamel paintmg and is dinded 
mto two branches — hard enamelling 
and soft or glass enamelling In 
first branch the Venetian enamels 
only are used m the last the Engb^ 
or glass enamels The practice of hard 
enamelling requires more skill, tune 
and labour than the others and u 
consequently esteemed the most In 
preparing the metals to he enamelled 
on, whether they be of gold, silver, 
or copper, tlie priKCSS is siimlar, and 
one description will suffice few the 
whole , and first of the m^ng of 


The copper phtes haring been pre 
pared to tl e necessary shape and size, 
and an edge raised round the holes, 
and on the outside circumference, to 
picTent the enamel from spreading 
when It IS IS its soft state, the coppers 
are then thrown mto a pickle pan m 
order to free them from any impurities 
which may be on the surface This 
pickle 18 composed of od of yitno] 
sufficiently neutralised for the purpose 
with water , or diluted nitnc acid may 
be used The coppers being thus pre 
pared the nest step is that of enamel 
hng When the operations of hanl 
enameUmg and glass enamelling are 
dissimilar, the difference will be de 
ficnbed , but to a certain extent they 
are the same The enamel as it comes 
from the maker is generally in small 
cakes 4 to 6 m m diameter In pre 
panog It for use a small hammer is 
used having one end flat and the 
other of the shape commonly employ^ 
to nvet with With this the enamel 
18 tuxilen mto thin peaces or flakes, 
by etnlung the edge of the cake 
emartlyea it rests upon the fore finger 
of the left hand The pieces are then 
put into an agate mortar, and with a 
pestle of the same material are finely 
pulverised the splinters being pre> 
vented from flying about by keeping 
the enamel covered with pure water 
all the time the process of grinding is 

E ingon The point at which It should 
discontinued can only be ascer 
I tamed by experience as the different 
hodsofenameiandthciiifferent modes 
of its apphcation require the ground 
I enamel to be either more or less fine 
1 In general it may be stated that the 
backing should be much finer than 
the first coat, the second coat of an 
mtermediatefineness, the hard enamels 
I considerably finer than the glass, and 
the flux somewhat finer that these, as 
the first operates with much less effec* 
on the flux than upon either of the 
former substances 

When gnndiag, great care must be 
taken to keep the enamel free from 
I dirtjandthehghtfiuewhicharisesmust 
f fie washed away, three or more times 
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aa may be n»cesBary m the course of 
the operation ti]J tl e nater comes off 
fluite clear A small teapi t is com 
monly u-eil to pour the water from 
and when the enamel u ground suffi 
ciently the produce is emptied into 
some other email cup for use the 
surface being kept just covered with 
•water The manner m i hich the 
grinding la performed is by psatmg 
the mortar upon the work bench on 
a coarse piece of flannel or 1 uen twice 
or thri e doubled and welted to pre 
Tent Its elippmg Tile haidle of tlie 
pestle la then graeped firmly about 
the middle with one haul and the 
palm of the other be si, placed on tl e 
top tl operator luelines the upper 
part of tus body over the inorUr and 
crushes the euamel by prisMiBg forably 
with hu beesat upon the hand ihcb 
coTen the pe«tle The taoi on is re 

E lated in ^u ck euceession 1 11 all tbe 
rger p ecee are reduced into coars* 
uneven gran e whicli grains are after 
wards ground to the necersory finenew 
by holding the mortar firmly down 
with one hand and with the other, 
giving a circular direction to the pestle 
us ng et the same tune aa much 
stresgtli as can conveniently be 

In ensmcUing watch dials auay 
coppers are usually prepared to go on 
at onc^that method posseanng tl e 
threefold advanta^ of easing time 
material and labour After the 
enaiue! has been ground and tie 
coppers cleaned by means of the 
pickle and carefully brushed out will 
water they are spread face d vusards 
over a soft half worn cloth or smooth 
napkin and a Cl in layer of hard 
enamel — called in its ground state the 
backing — is spread over the under 
Bides with a point of a qu 11 propCTly 
cut for the purpose or with a small 
spoon The coppers are then slightly 
pressel on by another soft cloth or 
napkin winch by imbilang somepor 
tions of the water renders the enamel 
suffle ently dry to be smoothly and 
evenly epread with the rounded a de 
of a steel spatula The water la then 


again dried out by tl e napkin and a 
yet furlber eveDDcsa prod ueed by going 
over the enamel as before with the 
spatula an 1 these operations are con 
tmiied till the back becomes completely 
amnnth ai d the enamel is of an equal 
thickness all over It must be observed 
that the water should not be entirely 
absorbed aa m that case the enam^ 
would fall off m po vder before the 
sulnequect operations were completed 
When the enamel is properly spread 
the loose particles arc carefully cleaned 
away (rom the edge and hole or holes 
in the coppers from the former by 
the spatula, from the latter by twist- 
ing around it the pomted end of a 
quUl and the process of laying the 
Mltonu IS thus brushed Someeliglt 
vanat ons from the above method are 
la use acDoag different ortiits but the 
difierence u carcely important enougli 
to require descnption la some m 
»UDce« the enamel la la d oa the 
spatula Itself and the coppers instead 
Of being held between the fingers are 
placed on a round pm by means of the 
centre lolcs till the backs are duly 
spread In buthmodes duocaremuet 
be taken that the coppers are not bent 
out of their proper foroia 
The nevt opcrai on u to lay the 
fir t coats that is to rpread » 
lanr of glass enamel over the upper 
s nee of the coppers In doing tins 
the aurface is first brushed slightly 
over witl a amall camels ban brush 
or a hare s foot to remove any dirt or 
extraneous particles of enamel as the 
mixture of an y hard enamel with the 

a ' s would infallibly spoil the work 
e glass u then sprUd upon the 
copper in a layer the thickness of 
whch 13 commonly the same as the 
begbt of the projection round the edge 
of the copper and round the edge of 
the I ole The water is afterwards 
slightly absorbed with a clean napkm 
smootblyfolUed and the enamel spread 
byathiQ flat spatula till all the un 
evennesa a removed and the surface 
lies i^ularly from the edges to the 
centre The c l^e tl en being gently 
Upped 2 or 3 times at different places 
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with the spatula, the water naes | fied, throwing off by its STpansion a 
towards the top, and is a«m dried off portioa of the surrounding enamel, yet 
with the napkin, when the enamel is ) not entirely escaping without a vivid 
once more made smooth by the spatula, . heat, and even then resolvmg mto 
and the water being wholly taken up I black or green specks, so coloured by 
by the naptm, or as nearly so as can the oxidation of the copper 
be effected without diaturbing the ' The firing is executed beneath a 
enamel, the first coats are placed upon | muffle placed in a small furnace igmted 
rings for firing I with coke and charcoal The furnace 

The rmgs employed m enamelling 1 being brought up to a sufficient degree 
are generally made of a mixture of j of heat, the first coats are taken sepa- 
pipe makers clay and Stourbridge clay, rately from tm covers, and placed upon 
rolled up in the form of cylinders, and thm planches of clay or iron, chalked 
turned in a lathe by means of a cylio over and gradually introduced beneath 
dncal piece of wood forced through the muffle where, in a very short tune, 
the centre of the ma s when wet the etiamel melts , or, to speak tech 
Each ring Is about i in la thickness, ( aieoUy, it “ runs and on becomiag 
and the same in depth The upper . properly coDsohdated, the first coat is 
side IS prepared for u»e by rendermg completed Great attention is required 
it slightly concave w tuch is done m lliis operation to prevent the euamd 
rubbing it carefully upon a half gloM 1 from being over fired, as in that caae 
of lead, spnnkled over with hne sand the glass would lose some portion of 
The underside IS nearly fiat Through its opacity, and other defects also 
the convexity thus given to the nogs, produced totbedetnroentof thework 
the edge of the copper or dial plate , The planches are placed towards the 
only IS suffered to touch, by which further extrenuty of the muffle by 
meana the enamel on the back is un | means of a pair of spring tongs, end as 
disturbed, and the edges are prevented soon as the fusion seems to take place, 
from sticking by rubbing over the sur are turned carefully round, in order 
face of the nngs with soft chalk or 1 that every part should be equally fired 
whiting I The plancaes are generally made cir- 

The “ first coats ’ having been placed I cular, and slightly concave, for the 
carefully on, the rmgs are nest put . convenience of monng the work with 
mto a shallow tin vessel, called a tin I out danger of shaking off the enamel 
cover, which 13 either m^e square or before it becomes fixed by the heat 
round, accordmg to the fancy of the j As all sohds, when reduced to egra 
workman, and is commonly about j in 1 nutated state, occupy a greater space 
m depth All the moisture is then | than before, it will be found that a 
slowly evaporated from the enamel 1^ veryconaderabU depression takesplace 
placing the cover upon a stove, or in , in the enamel of the first coat by the 
some other convemeiit situation near action of fusion This deficiency m 
a fire, where the evaporation can be subsUnceitis the office of the “ second 
conveniently regulated , for, should coat to supply 'When the work is 
the water be dried off too quicUj the cooled, therefore, the scale is wholly 
work will be m danger of spoiling from removed on the projection round the 
“blebs or bhsters These are very • edge of the copper and round the holes, 
Small air bubbles, which by rising to ly means of a smooth file or by a piece 
tbe surface of the dial plates, destreqr of greystone, and ^mg then washed 
their smoothness and beauty They j and dried, each plate is put upon a 
appear to be occasioned partly fy want BBOaU round wax block of sufficient 
of due care in laying on tbe enamel, bulk to be held m the hand andabout 
and partly by the confinement of the | 4 or 5 m high The feet of the dial 
air that the water contained^ which. 1 are then either .nressed fiiioly mto Jlj> 
m the process of firmg, becomes rare ' wax which covere the end of the block. 
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or the plate is otherwise fixed by means 
of 3 small cones of wax placed tnangn 
lar wise on the block, care being taken 
not to spread the enamel by too hard 
a pressure A second layer of ground 
enamel u then gently spread with a 
quiU and prepared for finng by the 
napkm and spatula aa before, after 
which the “ second costa are replaced 
upon the rings, and the moiature being 
eraporated m the tm cover they are 
ready for a second fire It sitoold 
have been mentioned that one edge of 
the cover, both in thisand thepreoeding 
operation, should be left a btUe open I 
to pve n.sue to the steam 

The second firing requires equally 
cautious mauagetnent The platee 
mu-'t not be over fired, uor must the 
beat be suffered to melt the enamel 
too rapidly but a kind of rotary motion 
—technically called 'coddling — must 
be mvea to the wn-k by holding the 
loaded planch lightly with the tongs 
and gently drawing the edge of it 
towards the mouth of the muffle and 
then returning it to tla former place 
till the fusion is complete, a proper 
knowledge of which caa be gamed only 
by experience The work is now in a 
fit state for polishing 

Pohaluae £a&taeU — rolishing 
m the art of enamelling has a two 
fold significance It not only means 
to render bright — according to the 
common acceptance of the term- 
hut also to make even without any 
reference to glossiness The enamel 
Kag a natural bnghtnesa of surface 
acquired from the fire and when this 
is removed it is only necessary again 
to expose it to due heat to cause it to 
aasume its former lustre Yet as ttus 
brightness exists mdependenlly of 
evenness, and aa evenness is essential 
to the perfectioo of enameUmg jt is 
requisite in most cases to produce that 
quahty by the method next to be 
described 

The materials used m poltslm^ what 
aretechnically known as glass plates' 
are greyatonea ngsSoaes (aomstu&es 
called burrs), blucstones and fine 
silver sand and water The plates are 


first taken separately, and the tliii. 
edges are ground off by one of the 
greystonea till they become smooth 
and equal Either the greystone or 
the ragstone la next employed, accord 
mg to tlie nature of the work, to grind 
away all the UTegulanties which may 
be on the surface of the enamel, the 
lagstooe being principally used for tie 
more common kinds of dial This is 
done m different ways first either by 
bo ling the plate upon the fore and 
middle finger of one hand, and giving 
It a sort of cu-cuUr motion by means 
of the thumb, while with the other 
hand the polishing stone is rubbed 
with a forward and backward motion 
overeverypartof thesurfacc secondly 
holding the polishing stone on the work 
bench with one hand, and with the 
I other rubbing upon it the face of the 
enamel or, tl^ly by fixmg the 
I pbte upon a cork, either by meant of 
I the feet or with a piece of wet fiannel 
and with tie fingers giving it a kind of 
a rotary motion while tie polulier is 
rubbed over it m a similar manner 
The ground silver sand u used to give 
sharpuesa to the polishing stouef and 
wear away the enamel with greater 
celerity The act of poluhing is eon 
tinned till all the gloss is ground off the 
surface In this operation care must 
be exercised that the pressure is not 
too powerful, aa the plates will crack 
ID the fi^re, and can never or very 
rarely be properly mended 

When the enamel u sufficiently pol 
■shed, which can easily be known by 
the entenoD of all the gloss being re 
moved, the plates must be clean 
washed, and all the specks of dirt, etc , 
picked out with a sharp giover They 
are then well rubbed over with some 
fine ground glass enamel, either by 
means of a cloth, or perhaps a small 
piece of fir wood cut smooth, in order 
to remove the stams that may be left 
l>y the polishing stones, and, clean 
water being Buffered to run over them, 
they are wiped dry and placed on rings 
for Bnng, as described The degrees 
of beat necessary for glossing plates 
' are determmed by the fine or coarse 
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modes by which they were {Spared, | »nd then pounded in a steel mortar till 
as the fusion IS much facilitated by the reduced to coarse grains These grains 
enamel being free from scratches are then exposed to the action of a 
When the surface 13 properly run — 1 e magnet, m order that all the particles 
when it becomes perfectly smooth, of steel that ha,Te been broken off the 
eyeo, and bright — the plate is com mortar m the act of pounding may be 
pleted and when cold is fit for paint I taken away, as they would infallibly 
ing on The above description refers 1 spoil the work by rising m black speefa 
more particularly to the best kind of to the surface of the enamel when ex 
work There are two other modes of , po«ed to the fire As an additional 
enamelling watch dials, which it wiU precaution, it is also necessary to put 
be required briefly to explain The ' the granulated enamel into a small 
plates made by the following methods | basm, and pour upon it a strong solu 
are called technically “rundown tion of oil of vitriol, or aquafortis, and 
plates, and ‘ ' run down second co its 1 allow it to stand for some time so 
Run down plates are those which are ‘ that any steel particles which may he 
made by laying enamel upon the copjier m the enamel may be completely 
m sulEcient quant ties to form plates I dissolved The enamel must then be 
of the required ehioknesa without put very Carefully washed till the water 
tmg on a second coat Both la^ur | comesoS’pureand tasteless, forehould 
and fire are thus saved, but the neat any acid remain the work would 
ness, regularity, and squareness ob certainly blister 
tamed by the &et metholi are scarcely Tli« enamel is then ground to the 
obtainable >s this and indeed fiat necessary fineness in an sgato mortal 
plates can hardly be managed at all by I as previously described, and afterwards 
this mode Running down plates re spread over the first coats with a quill 
quire more ‘ coddling than the , in smstl quantities and as evenly as it 
others, and a longer continuance of can be bid so that it may require the 
vind heat is necessary to make the ' use of the spatula as little as possible 
glass flow to a proper evenness of sur The water u then partly absorbed by a 
face, the pistes being wholly completed very fine clean napkin and the enamel 
with one heat and without poiisbing la smoothly spread end closely com 
It IS obvious that ouly common work I pressed with the spatula after which 
can thus be manufactured Pm* work I more water is absorKd and the spread 
of the next superior description, the mg is continued till the surface lies 
run down costs are polished oflT with true and even The plate is then put 
the ragstone and undeigo s second upon a nng and properly fired, and is 
firing The rundown second coats afterwards polished by facing it upon 
are those which are reduced to »cotd acorl and grinding the surface first 
piratively even surface 1 ^ a second byafinefile or a smooth piece of sletl 
firing and then painted on without with silver sand ground to an almost 
being polished off impalpable powder secondly by a 

Inenamellinghardplatesforwatches fine bluestone and sand , and thirdly 
the coppers and the first coats are pre by the bluestone alone With the 
pared m the manner already described latter, a sort of half polish should be 
excepting, perhaps that layer of given to the enamel and the higher 
glass IS rather thinner than m ^ass that polish approaches to complete 
work only The hard enamel, which | glossiness the better as the plate wdl 
used to be much valued on account of 1 then be finished m the fire with a less 
Its nch cream colour, is broken down d^iee of heat than would otherwise 
and ground m the same way as the j he required In this process much 
glass if only a small quantity la I nation is required to prevent scratches 
wanted, but if otherwise, it la first I which cannot be “runup by the fire 
broienfromthecake with thebammer, ^without giving the enamel a greater 
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slight as possible, just keeping it red j mental work small edges or prominent 
hot , and to do this conveniently, the Imes are left in the substince of the 
plate should be placed near the fttmt I metal for the purpose of keeping the 
of the muffle as the greatest heat i» I enamelaseporate and these are polished 


always at the back This treatment ‘ 
will restore the plate to a tolerable 
degree of whiteness by reviving the i 
powers of the arsenic but it must I 
never be expected to look as white as 
if it had been properly fireil at first 
Should any crack appear on a bard 
plate it would be in \am to try to I 
mend it for ao the shape of a hard I 
enamel dral can be brought to great i 
perfection when all parts of the pro ' 
cess succeed, it is almost needless to 
Bay that the plate would suffer ovety 
much m this point as to render it good ' 
for nothing therefore an accident of 
this kind in hard enamelling 13 always 
regarded as the close of an abortive 
attempt 

Transparent UnameUmg — 
The operations of transparent enamel 
ling are nearly similar to what has been 
already desenbed in en-vmelbng di ils 
As the work is generally of a more 
nunuta kmd greater delicacy of baud 
Img u perhaps required and as the 
enamels are ot vancue colours sod de j 
scnptions morecupe vesseb etc and . 
additional soft cloths or napkins are 
needfultokeepandanplyrhiiD Watch I 
cases are usually enamelled upon gold 
as well as most of the superior articles 
of jewelry and the surface of the gold is 
frequently engraved in different figures 
and compartments before the enamel w 
Hid on ly which means the work aflurds 
a beautiful vanegated appearance In 
enamelhng the backand ^gesof watch 
cases etc , quince water is frequently 
used as the medium by which the 
enamels are laid on this possessing a 
more adhesive and retentive qu^ty I 
than common water, helpw to jwevent [ 
the enamels from flowing from then - 1 
proper situations for when the con I 
vexity la considerable the euamel will 
of course have a tendency to float 
towards the lowest part When 
enamrlsot differeutcoloursareintended 
to be erapiojed on the same article 
which IS frequentlj the case in oma- 


with the enamel and reduced with it 
to asimdar equality of surface Trans 
parent enamels are not uufrequently 
polished to complete glossmess without 
exposing them to an additional fire 
In these ca«es the work is finished with 

It IS sotnetimes desirable to remove 
tbeenamel fromawatch c-oseora p ece 
of jewelry mthout injuring the metallic 
pert For tins purpose it has been re 
commended to laya mixture of common 
I salt, nitre and powdered alum upou 
(he enamel required to be removed, 

I and afterwards to place it in the 
I furnace and when the fusion has 
I commenced to throw the watch cose 
I or piece of jewelry suddenly mto water, 
' which causes the enamel to fly off in 
flakes 

lu omauestal transparent work a 
very pretty effect is woduted bj apply 
mg <niall and very thin pieces of silver 
aud gold cut or stamped in different 
figures— acuma oak leaves, vine leaves 
bunches of grapee etc — upon the sur 
face of the first coating of enamel, 
where they are fixed by the fire and 
are afterwards covered over by the 
second layer through which they 
appear with considerable beauty 
Mlien any quant t\ ot fancy work or 
similar design u w-inied tbis mode of 
enamelling is cotisi ieial ly cheaper to 
execute than to have the surface of the 
metal itio-lf engraved m the required 
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Engraving 

(See also ETCHr\o, Photo-Process 

ESCBATIRG, SlEBEOTTPING, ETC) 

Wood Engraving — AlUunigh 
the art of wood engra^ ing for lainting 
blocks IS practically extinct — owing to 
the cheaper and more expeditious 
photo processes — yet there still exists 
considenble opezungfoMtsapphcatiOD, 
and Its utility for the producbon of 
prutiDg blocks for certain purpoeea 
is by no means ended yet 

Ertgra ers — A clear and 

steady light directed immediately 
upon the block to be cut. is a moel 
important point, and m workug 
lamplight It IS necessary to protect 
the eyes from its heat andglare The | 
lamp shown in Fig 8Q can be raised I 



or lowered at pleasure by sliding the 
bracket up or down the standard it 
being fixed tn the desired position I 7 
means of the emaU set screw A 
large globe of transparent glass filled 
with clean water placed between the 
lamp and the block, causes the light 
to fall directly upon the block The 
dotted hue shows the direction of the 
light by lowermg the lamp, this light 


would take a more horizontal direction, 
thus enabling the engraver to work 
farther from the lamp A shade over 
the eyes is occasionally used as a pro- 
tection from the Ught of the lamp 
Tools — These consist of gravers, 
tmt tools, gouges or scoopers fiat 
tools or c&els and a sharp-edged 
scraper eomething hie a copper plate 
engravers burnish^ which is used for 
lowering the block Of each of these 
tools several sizes are required 

Orai'ert — The outline tool Fig 81 
IS chiefly used for separatmg one figure 
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from soother, sod lot outlioes A is 
the back of the tool B the face , C, 
the point D is technically termed 
the Wily All th> handles when 
received from the turner s are cir 
cular but as soon as the tool has 
been lusertcd, a segment is cut away 
from the lower part so that the tool 
may clear the block The blade 
should be very flue at the point, so 
that the line it cuts may not be 
▼utUe when the block is printed, lU 
chief duty being to form a terinm 
alien to a number of lines running m 
anolherdirection Altnougb tbepoint 
ehould be fine the blade must not be 
too thin for it would then only make 
a en^ opening which would probably 
close up when the block was put u> 
the press When the tool becomes 
too thin at the point the lower part 
must be rubbed on a hone to enable it 
toimt out the wood instead of sinking 
mtoit 

Nine gravers of different sizes start 
mg from the outline tool are sufficient 
fca- ordinary work The blades as 
made are very s milar to those used 
in copper plate engraving the neces 
sary shape for wood engraving is ob- 
tained by rubbing the points on a 
Turkey stone The faces, and pert 
of ttie backs, of nme gravers of ditfcr 
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ent sues are shown on Fig 82 the 
dotted line A C shows the estent to 
which the tool is sometimes ground 



down to broaden the point This I 
gnnding rounds the pomt of the tool 
instead of leaving it straight as shown | 
at A B Except for the parallel lines 
called tints these gravers arc used for 
nearly all kinds of work The width 
of the line out out la regulated by the 
thickness of the graver scar the pcent 
and the pressure of the engravers 
hand 

Tint tooli —The parallel 1 nes form 
mg an even and uniform tnt as tn 
the repre entation of a clear sky are 
obtained by what u called the tint 
tool which IB thinner at the tack but 
deeper at the eide than the graver 
and the angle of the face at the point 
u much more acute is shown on Fig 
88 Au a side view of the blade 



B shows the faces of nme tint tools of 
varying fineness The handle is of 
the same form as that used for the 
graver The graver should not be 
used m place of the tmt tool as from 
the greater width of its point a very 
shght inclmation of the hand will 
cause a perceptible irregularity in the . 
distance of the hnes brides tending I 
to undercut the hne left w bich must ! 
he carefully avoided Fig 84 shows 
the points and faces of the two tools 
from a comparison of which this state 
ment wJl be readily uo lentood As 


the width of the tint tool at B is little 
more than at A it causes only a very 
slight diflerence in the distance of the 
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lines cut if inclined to the right or 
the left as compared with the use 
of the graver Tmt tools that are 
strong in the hack are to be pre 
ferred as less likely to bend and 
giving greater freedom of execution 
than weak ones A tint tool that is 
thicker at the back than at the lower 
part leaves the black raised lines solid 
I St their bose as m Fig 86 the block 
I bemg less liable to damage than in 
1 the case of kig 66, m whuh the Imea 
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are no thicker at their base than at the 
surface The face of both gravers and 
tint tools ^ould he kept rather long 
than short though if the point be 
: ground too fine it will he very liable 
I to break tVheu as m Fig 87 the 



Fig 87 


face 13 long — or strictly speaking 
when the angle formed by the plane 
of the fece and the lower line of the 
blade 13 comparatively acute — a line 
IS cut with much greater clearness 
than when the face is comparatively 
obtuse and the small shaving cut 
out turns gently over towards the 
hand When however the face of the 
tool aj^iroaches to the shape seen in 
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Fig SS the reverse hapiJ«iis theMnall 
shaviug U rather ploughed out thao 
claiuJ} cut out and the forte neces 
•-ary to push the tool forward fre 


questly causes sraall piece.v to fly < 
at each eide of the hollowed hi 
more eapecully if the wood js dry ( 
The shaving aJ'O instead of turning 
aside over the fate of the tool turns 
over before the point as in lig 83, 
and hinders the engraver fr<>ru seeing 
that part ot the pencilled hue which 
is directly under ii A short teced 
tool of Itself prevents ttie engraver 
from distinctly setmg the point 
IThen the hoe of a tb^ has hecome 
obtuse it ought to be ground to a 
proper form , for instance, from the 
shape of the figure A to that of B, 
Fig 89 






come obtuse A Turkey stooc is a 
very good substitute, as, besides reduc 
mg t£e face the tool receives a point 
at the same time but this requires 
more tune Some engrav ers u^e only 
a Turkey stone for sharpening their 
tools a hone m addition is of great 
service A graver that has received a 
final polish on a hone cuts a clearer 
line than one which has only been 
sharpened on a Turkev stone , it also 
cuts more pleasantly, gliding smoothly 
through the wood if it be of good 
quahty without stirring a particle on 
either <ide of the !me The gravers 
«id tint tool* used for engraving on a 
plane surface ere straight it the pomb 
as are here reprv ented, Figo 90 and 
91 but for engianng on t block 
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t'rtpantvj (jrmert auii Tml tools 
Gravers inil lint tools when first re 
cell ed from the makers are generally 
too hard^ — a defect that is soon dia 
covered by the point breaking off short 
as soon as it enters the wood To 
remedy this, the blade of Ibe tool 
must be tempered t > a straw ci^our 
and either dipped in sweet cal or 
allowed to cool gradu lily IfreuKnedi 
from the oil while it is still of a straw 
colour it wdl have been softened no | 
mure Chan sufficient , but should it 
have acquired a purple tinge, it wiU | 
have been softened too much, and 
instead of breaking at the point a« 
before it will bend A small grind 
Slone 1, of great seiwice iii grmding 
down the faces of tools that have be 
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rendered concave in ceruia parts by 
lowering it is necesaery that the point 
should ineiine slightly upwards as in 
Fig 90 The doited Ime shows the 
directioa of the point used for plsne 
surface engraving There is no diffi 

cullj> m getting a tool to descend on 
one side of a part hollowed out or 
lowered but unless the point is 
ahgbtly inclined upwards, as is here 
shown it IS eztremely difficult to 
make it ascend on the aide opposite 
without getting too much hold and 
thus producing a wider white hue 
than intended 

Gonqet and Chisdi A to E, Fig 
92 — Googa, of different sizes are 
nsedfoi scooping out the wood towards 
the centre of the block whilst flat 
tools or chisels are chiefly emploj ed 
in cutting away the wood toward the 
edges, about a m below the subject 
The gouge is similir to au ordinary 
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carpeoter’s gouge, except that it is 
solid, being a round bar, with the end 
ground off at an angle The other 
articles required are » sand-bag, on i 
which, to rest the block whilst en- 

grarmg it , an agate hurmsber and a 
dabber, which are Used for taking 
proof impressions of the wood cut , 
an oil stone, and an eye glass with 
shade 

Holding tht Oraier — Engravere on 

a t and steel, who have much 
r substances than wood to cut, 
hold the gnrer with the forefinger 
extended on the blade beyond the 
thumb, Fig 83, 6o that by its pres 
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sure the point may be pressed into the 
plate As boxwood, howerer ie much 
softer t^n these metals, and as it u 
seldom of perfectly equal hardness 
throughout, it is aecctsaiy to hold the 
graver in a different manner, and 
employ the thumb at once a» a stay 
or rest for the blade and as a check 
upon the force exerted by the polin of 
the hand, the motion being chiefly 
guided by the forefinger, as is shown 
in Fig 9i The thumb, with the 
end reatmg against the side of 
block, m the manner just represented, 
allows the blade to move lackwards 
and forwards with a slight degree of 
pressure against it, and m case of a 
shp, It IS ever ready to check the 
graver’s progress Tins mode ofresting 
the thumb against tbe edge of the 
block IS, however, only appUcable when 
the cuts are so small aa to allow the 
graTer, trhea thus giudeil and can 


trolled, to reach every part of the 
subject 11 hen the cut in too Urge to 
admit of this, the thumb rests upon 
the surface of the block, as m Fig 95, 
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stiU forming a stay to the blade of the 
graver, and checking at oaoe any acci 
denU) slip 

ITood — Pot large coarse cuts, such 
as are often used for trade purposeg, 
sycamore and pear tree may be em 
ployed, but tMy are too soft and 
irregular in the gram to bear fine work 
Boxwood, either English, American, or 
from the Levant is the favourite ma 
tenal , it should be of a light straw 
yellow colour, free from black or white 
spots, or red streaks, as these indicate 
a soft wood, which crumbles away 
under the graver The small wood is 
geueratly tolerablyfree from blemishes 
When a large cut is wanted, if a block 
of tbe required size is not at hand, 
several smaller blocks are sometimes 
bolted together The blocks are cut 
a tnfle thicker than the height of type, 
about an meh , they are then planed, 
inonght to a very smooth surface, and 
pu^d to the exact height of type 
Th^ blocks should be kept for some 
months until they are properly sea 
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apparatus, and bit-iniv7£ha^[uafort»s in j 
tile ordinary way 

Copper Plate — The pUte must he 
perfectly polished, very level and free I 
from any imperfection to this must ^ 
be transferred an exact copy of the 
outlines of the drawing To do this 
the plate is umfonnly heated in an 
oven or otherwise till it is sufficiently 
hot tomelt white wax, apiece of which 
IS then rubbed over it and allowed to 
spread, so as to form a thin coat over 
the whole surface, after which it is 
left in a hcmzont^ position till the 
wax and plate are cold A tracing 
having been taken of the original de- 
sign with a black lead pencil on a piece 
of thm tracing paper, it is spread over 
the face of the prepared plate with the 
lead hnes downwards, and, being se 
cured from slipping, a strong pressure 
IS applied, by which operatioo the lead 
lines arenearly removufrom thepeper 
being transferred to the white wax on 
the plate The pencil marks on the 
wax are now traced with a doe steel 
point, so aa ]usi to touch the copper , 
the wax is then melted o? and a 
perfect outline will be found on the 
copper, on which the engraverproceeds 
to execute his work 
Steel —Engraving on steel is the 
same as copper plate engravmg except 
m certam modifications in the use of 
the acids therefore so far as the 
process is Concerned no particular de 
Ecnption u necessary but the means 
employed for decarbonising and re 
Carbonising first the steel plate so as 
to reduce it to a proper state for bemg 
acted upon by the gravuig tool must 
be explained In order to decarbonate 
the surfaces of cast steel plates, by 
which they are rendered much softer 
and fitter for receiving either trans 
ferred or engraved designs pore iron 
filings, divested of all foreign matters, 
are used The stratum of decsrbon 
ated steel should not be too thicL for 
tiansfemtig fine and delicate engrav 
mgs , formstance, not more than three 
tunes the depth of the engranng , bat 
for other purposes the smface of the 
ifof^i-niay ’oe hecafoonSteli *w> rniyns 


qiured thickness To decarbonate it 
to a proper thickness for a fine en 
graving, it is exposed for 4 hours to a 
white heat, enclosed m a cast iron box 
with a well-closed hd The sides of 
the box must be at least § in m 
thickness, and at least a thickness of 
J in of pure iron filings should cover 
or surround the cast steel surface to 
be decaibonated The box is allowed 
to cool very slowly, 1^ shutting off all 
access of ur to the furnace, and cover 
Uig it with a layer of 6 or 7 in of 
fine cinders E^h side of the steel 
plate must be equally decarbonated, 
to prevent it from springing or warp 
mg ID hardening The safest way to 
heat the plates is to place them in a 
I vertical position The best steel is 
preferred to any other sort of steel for 
the purpose of making plates and more 
especially when such plates are in 
I tended to be decarbonated The steel 
' isdecarbonated to renderitsufficiect^ 

I soft for receiving any impre’sion in 
tended to be nude thereon , it is, 
therefore, necessary that, after any 
piece of steel has been so decarbonated. 
It should, previously to bemg pnntea 
from, be again car^nated or recon 
I verted into steel capoble of being 
hardened 

Id order to effect this ret«boiusa 
lion or reconversion mto steel, the 
following process u employed , a suit 
I able quantity of leather is converted 
into cnareoal, by esposmg it to a red 
' heal m an iron retort until moat of 
tbeevaporahle matter is off the leather 
I The charcoal is reduced to a very fine 
' powder , then take a box mode of cast 
iron of sufficient dimensions to receive 
the plate which is to be reconverted 
mto steel, so that the mtermediate 
space between the sides of the box and 
toe plate may be about an inch Fill 
toe box with the powdered charcoal, 
and, having covered it with a well 
fitted lid, let it be placed m a furnace 
aimibtr to those used for meltmg brass, 
when the heat must be gradually m 
creased until the box is somewhat 
above a red heat , it must be allowed 
'll, -raului m *imfi ^idte ‘tlh iii ‘ine 
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etching hie copper , using for fating | 
in a misture of 1 part pyroligneous 
acid, 1 nitnc acid, 3 water , run off 
from the plate in less than a minute, 
rmse in running water, and dry quick 
ly Use stronger acid when a deep 
tint 18 required 

Eiyjraving Steel Oyhnderi — A cy 
Imder of very soft or decarbonia^ 
steel LS made to roll, under a great 
pressure, backward and for« ard on the 
hardened engraved plate till the entire 
impresnon from the engraving is seen 
on the cylinder m alto relieve The 
cylinder is then hardened and made 
to roll again backward and forward on 
a copper or soft steel plate, whereby a 
perfect facsimile of the ongiaal is pi o 
dueed of equal sliarpness 

Gold and Silver —(a) The en 
graving la firat exposed to the vapour 
of lo^ne, which demsits upon the 
black parts only The iodised en> 
graving is then applied, with sLgbl 
pressure, to a plate of silver, or silvered 
copper, polished ra the same manner 
ae daguerreotype plates The black 
parts of the engraviDg which have 
taken up the iodine part with it to 
the silver, which u converted into an 
iodide at those parts opposite to the 
black parts of the design The plate 
IS then put in communication with 
the negative pole of a small battery, 
and immersed in a saturated solution 
of sulphate of copper, coucected with 
the positive pole by means of a rod of 
platinum Copper will be deposited 
on the non iodised parts, correspond 
mg to the white parts of the engiav 
mg, of which a perfect rejevsentation 
will thus be obtained , the copper 
representmg the white parts, and the 
iodised silver the black parts The 
plate must be allowed to remam m 
the bath for only a very short time, 
for, if left too long, the whole plate 
would become covered with corwt 
T he plate, after having received the 
deposit of copper, must be carefulty 
washed, and afterwards immersed m 
a solution of hyposulphite of so^to 
dissolve the iodide of silver, which 
represents the black piarts,. it la then 


wen washed in distilled water, and 

(6) Heat a silver plate previouslv 
coated with copper to a temperature 
saffiaent to oxidise the surface on the 
copper which successively assumes dif 
ferent tints, the heating being stopped 
when a dark brown colour is obtained 
It is then allowed to cool, and the ex 
posed silver is amalgamated — the plate 
being shghtly heated to facilitate the 
operation As the mercury will not 
combine with the oxide of copper a 
design IS produced, of which the amal 
gamated parts represent the black, and 
the ports of the plate covered with 
I oxide of copper represent the white 
ports The amalgamation being com 
plete, the plate is to be covered with 
three or four thicknesses of gold leaf, 
and the mercury IS evaporated by heat, 
the gold ouly adhering to the black 
parts The superfluous sold must 
then be cleared off with the scratch 
brush efterwhichtheoxideofcopper 
IS dissolved by a solution of nitrate of 
silver , end the silver end copperunder 
neatb are attacked with dilute mtnc 
acid Those parts of the design which 
are protected by the gold, not being 
attacked, c<»Tespond to the block parts 
of the plate , the other parts coire 
sponding to the white parts of the 
engraving may be sunk to any re- 
quired depth When thu operation is 
completed, the plate is finished, and 
may be pnnted from m the ordinary 
method of pnntmg from woodcuts 
(c) To obtam from the same pnnts 
plates with sunk hues, similar to the 
ordinary engraved copper plites, a 
plate of copper, covered with gold, is 
operated upon On immerbion m the 
sulphate of copper solution, the parts 
correspondmg to the white parts of 
theengraving will become covered with 
copper The iodine, or compound of 
lodute, formed, is then removed by the 
l^poauljdute , the layer of deposited 
copper IS oxidised, and the gold is 
amalgamated, which may be removed 
by means of mtnc acid, the oxide of 
copper being dissolved at the same 
time. Jfn t.hia instance the oiqgmal 
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surface ot fbe pJate corT-espond* to tlie i 
■white parts of the print and the sunk I 
or engraved portions to the black parts, 
as in ordinary cojiper plate engiaT 
mgs I 

Relief or Printing Plates — | 
JoyctProcen Take a tmoothtnetrdlic 
plate covered with a thin coating of 
clay plaster or equivalent tnatenal 
applied m a plastic state A mixture 
of ground potters clay and plaster of 
Pans nearly equal parts moistened 
with water to the consistency of mor 
tar , or ground soap stone chalk, or 
other mater al may be used I 

The matenal u. spread upon the ' 
metal plate and scraped down to any 
desired thickness according!? lines 
are required in high or low relief 
the thickness of the coating detemnn | 
mg the relief elevation of lines in the I 
finished plate 

It IS Usual to dry the plaster coating 
before any portion is cut anay but 
this IS not essential 
The design luaj be pencilled traced 
cr trssifen^ upon the surface of tbe 
plaster or an artist sutficieotly skilled 
may work without any copy The 
coating IS then cut anav for the lines 
entirely through to the mctall c plate 
Points uaedles gravers etc may 
be used lor cutting or scrstchiiig away 
tbe material Wneu tbe design has 
been completed the lines are rfeaned 
out with a soft brush or blown ont 
•Pith a bellows 

The plate at this stage of the opera 
tion resembles a mould for a stereo I 
type pUte as used in the clay or I 
plaster process cd etereotypicg excqit I 
that the lines and letters are cut en 
tirely through the plaster 

Tbe mould or matrix is now made ' 
ready and a metal stereotype pbte is j 
cast upon it in any manner usual m 
the Btereotypers art This plate is 
finished up in the ordinary manner and' 
if more relief is desired for the lines 
the low portions of the plate m^ be 
cut or routed out 

Door plates and other ornamental 
rehef line plates may be made m the 


Belief Jioe phtes can thus be made 
in a rety short time It is especially 
adapted for the speedy reproduction 
of plates for maps, diagrams, plans, 

etc 

n<Ae or Star Process —The base 
plate of the engraved plate for stereo 
typing purposes is preferably a polished 
blued steel plate of suitable superficies 
It withstands the heat incident to 
stereotyping and its tint when a 
light coloured coating is used presents 
a marked and agreeable contrast to the 
coating and enables the engraver to 
readily ]u<^e the effect of his work 
For electrotypmg purposes, a base 
plat* of glass )« preferred Glass is 
ako an excellent materul in combina- 
tion with the special coating and its 
trauspareocy enables the engraver to 
examine bis work by holding tbe plate 
to the light 

For the coating of tbe pUte a finely 
pondered inorganic substance which 
will withsUiid the heat of molten 
stereotyping metal— is used The 
more iboroughlya&dsresly the mats 
nal IS comminuted and the more 
marled the ccniraat in colour between 
tbe coating aud the base plate the 
better u the engraving plate adapted 
for the purpose lu view 

The leading features are that tbe 
particle^ of tM coatmg next to the 
base plateaxlhere thereto more strongly 
than tbe particle^ above them adhere 
either to them or to each other and 
that the coating is very friable and the 
particles very loosely as well 0= very 
evenly bonded together so that they 
readdy separate without caking and 
without breaking away between the 
hues when the plate is engraved , 
bonding the particles of the coating to 
each other and to the base plate with 
siduMe glass or an equivalent soluble 
mmeral allajine bond , bonding tbe 
parbelea of the coating to each other 
and to the base plate by treating the 
partmlea with a solution of soluble 
glass and then baking the coated t^e 
plat^ until the coating is dried mixing 
together the ingredients to be bonded, 
then adding a water glass in solution, 
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and then subjecting a base plate coated 
with the mixture to a heat beneath the 
boiling point and not under 100® P 
until the coating is sohdified afto 
which the beat may be increased with 
out injury to the coating , the special 
combination of substances given in the 
formula is used to form the coating 
upon the ba'e plate 

In engraving a design in the matnz 
It 13 highly dosirahle that the engraTer 
shall he able to see distinctly the hnes 
made through the coating and therein 
judge correctly the woii being done 
To this end the coatmg is made white 
or light-coloured while the surface of 
the ^se plate appears dart and the 
end 18 more eBectually attained by 
emplopng a blued steel plate for the 
base plate 

The coating consists of 2 dr banum 
sulphate (bathes), 2 dr magnesia sili 
cate (French chalk) 1^ dr soda sih 
cate, 4 drops water This mixture 
will cover sui&cieatly thiclt 6 sq m 
of plate 

The more perfectly it is mived the 
better the plate A good nay to make 
the mixture is first to mix the earth 
with water and work and rub the 
ingredients m a mortar until the mn 
ture becomes smooth and then add 
the solution of soluble glass and mix 
It with the other ingreoient* as tl iv 
roughly as practicable The mixture 
should then be spread evenly over the 
base pkte shaking it shghtly to settle 
the coating evenly The coating 
should after being placed on the plate 
be dried by heat preferablj between 

180° and 190° P until it sobdiSes 
after which the heat may be increased 
as high as 300° F without injury to 
the coating The object m ieeping 
the heat beneath the boihng point 
while the coating remains m a semi 
liquid state, is to prevent its boiling 
The coating should be thorou^y 
dried The coating at its top is 
usually incrusted, and after the plate 
has cooled, and before it is engraved 
the crust should be scraped off and 
the coating made of a uniforra tlepth 
over the surface of the base [date 


When the coating is mixed very 
slowty, it may be baled at once but 
otherwise it should be allowed to stand 
after mixing for at least 5 minutes 
before baking and it is rather improved 
ly being allowed to stand longer 
^e object is to allow the air contained 
m the mixture to escape as far as 
possible, and to prevent the coating 
from curling up and cracking while 
being dried 

The above method of mixmg and 
baking is not the only one that can be 
used The essential points are first 
to introduce the bond in the form of 
a solution into the body of the coating, 
and then to dry the coatmg upon the 

Instead of mixing the bond with 
the water and earths in the manner 
above de<cnbed the mixture may be 
made without the bond and dried, 
with or Without artificial heat upon 
the base plate and the coating may 
then be saturated with a solution of 
soda silicate containing 26 60 drops 
of soda silicate to 1 os water and then 
baked as first above directed 

The formula above given may be 
widely dep«-ted from and good results 
still obtained so long as the bond is of 
the proper nature and is used in the 
proper proportion Either magnesia 
sUicataor banum sulphate may be used 
alone in place of the mixture, though 
notsogo^ Bariumsulphate issome 
what undesirable when used alone, 
because a coating made of it has a 
tendency to crack in drying 

All kinds of light coloured earths 
may be used Those which have the 
least attraction for water are the best 
The claya are perhaps the least desir 
sMe ol all, because of their tendency 
to crack when drying It is desirable 
where they are used to miv them with 
an equal bulk of plaster of Pans or 
with some other substance which will 
I*«vent cracks as the bond will not 
perform that function when used m 
the pn^r proportion 

The most desirable earths — naming 

themin then-order of ment are soap 

stone, tnpoh, talc, quartz, and clialk 
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Rinum sulphate, though excellent which may be made fine or coarse by 
when miaed with magnesia sdicate, u uaiiig suitably pomted tools In this 
not so good when used singly Uixiiig manner lettCTS may be written and 
a very light with a very heavyearthis sketches or drawmgs executed very 
a good course to follow The speciflc ra;adly and with great facility 
gravity of a mixture of baEnim sul Thenext step » to place tbeprepared 
phate and magnesia silicate m the plate in a level position and to pour 
proportions named is the most dear over it a quantity of plaster of Pans, 
able of which the matrix over which the 

Where leas than two drops of bond stereotype or electrotype afterward to 
are used, the plate la very poor, because be made u formed As soon as the 
msufficiently bonded Where more piaster is sufficiently hardened or set, 
than eight drops are used, the coatmg the matrix is removed h-om the bed 
13 made too bard to be entirely satis plate This piay be easily accomplished 
factory, and is more or lesa liable to by aligbtly heatmg the under side of 
break away &om the base plate when the plate, thus melting or softening 
being engraved the intervening layer, when the tmfofl, 

A test as to the amount of water to with its pluter bacluiig, may be readily 
baueedu that the mixture when made , removed 

should be thin enough to pour out of ' The (see of the matrix (which u 
a containing vessel, but no thinner i formed by the tinfotl) is now washed 
than necessary for that purpose It with beuxice, turpentine, or other 
should be of about the consistency of material for the purpose of removing 
batter so that a small portion will anyporttonof Uieintervemngaubstance 
chug to the side of (he vessel from which may still adhere end the matrix 
which it iB poured Clay le an excep is now ready for stereotyping or eleotro* 
tion to the general rule as to the typing 

amount of water iieceseary Where By drawing m the tinfoil with suit- 
It IS used, only one half the quantity able tools, lines may be obtained u 
of water necessary for other suDaiencee clear and sharp as the finest Ime ea 
should be used I gravuig the mtervening layer eerniig 

Hanatn Prgeest — (a) Provide a I not only to hold the foil upon the hed 
smooth level plate of some suitable ' plate, Mt to give depth, tone and neb 
hard materul aad of a ata eomeivliet | oess Its tl^Ineee may therefore he 
exceeding that of the engiavmg wtucli varied to suit circumstances 
it IS desired to produce A yaece of | To obtain correct hhenesses of m 
plateglass will answer admirably The i divKiuals,<fceceeAv>m nature, etc, such 
face of tlus plate la covered with a ' bkenesseeare to be photographed upon 
thin coatiug of tallow, lard oil, or the tuifoil, to serve as a guide for the 
bcesoax, spread evenly and enaWing a draughtsman whose task is thus re 
sheet of tinfoil to adhere to the com duced to a mere mechanical one 
position V. ith Buch tenacity as to pre By tins process printing blocks of 
vent It from bemg displaced when apy subject may be produced with 
mampulated great rapidity and accuracy, and at a 

The tmfoil, having been attached to bnfling expense 
the composition on the plate, is ready (fc> t\rst provide a bed or bose plate 
for the draughUman or artist, who, of steel or other suitable material that 
with a style, pencil or other instni will resist heat the top of which 
ment, proceeds to draw the eLetch of should be polished smooth and placed 
which an engraving is required, in a perfectly level position Next, 

care to exert sufficient pressure to provide the plate with a coating of 
indent the tinfoil to the depth of tiie pbstic material which will resist heat 
baseplate, theinterveningtayerscmng — such as slaked lime taohn orlripoli 
to give deptli and tone to the linee which wlicii mi\eJ with a suitable 
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quantity of water will form a [dnstic i point connected to other pole 
composition which may be spread The resuIU are said be of wonderful 
erenly upon tbe top of the plate to ' ’ ’ " ’ 

form a coatmg of uniform thicknese, 
and which wiD not melt or “rnn by 
the application of heat 

The next step is to carefully cover 
the coatmg with a layer of foil whicb 
wiU not melt at the temperature where 
type metal melts Thin copper foil le 
well adapted for this purpose and this 
should be provided with a thin film or 
coating of tin or solder As thus pro 
pared the base pUteisready torecenre 
the engraving by mdentuig the foil, 
down through the layer of )Aastic 
material to the base by means of a 
stylus or other suitable mstrumeDt, 
according to the figure, sketch, or 
lettermg which it is desired to repre 
sent in the eogravuig The plastic I 
layer operates to mve depth and tone 
to the ^es which m&j oe made fine 
or Coarse by ustnj; dinerent kinds of 
tools , and it will readily be seen that 
aa the engraver has soft sod yielding 
material to work m, the engraviDg, or 
rather indentation, may be executed 
with great rapidity Tbe plate having 
been prepared the thin film or coating 
of foil a carefully moistened with 
muriatic acid to prepare it to receive 
and firmly adhere to the type metal 
hi'kmg The plate is plated in a 
frame after which a quantity of 
molceo type metal is poured oter tbe 
foil to form a pUte or lucking of the 
desired thickness The type metal as 
it flows freely over the fod film unites 
therewith without distiirlaiig m the I 
least the underlying foil or coatmg, 
and after hardening the plate or relief 
block thus formed IB removed from the 
coated base plate and is ready for use, 
after washing its face to remove any 
trace of the coatmg matena), ai^ 
suitably finishing the back 

Glass —Plants has suggested » 
process for engravmg on glass ly elec 
tncity The plate is covered with a 
concentrated solution of polaeh m 
trate, put in connection with one cd 
the poles of the battery, and the 
design u traced out by a fine pL-Unom i 


delicacy Kouna apt,rieo fAn he 
treated by ad^g gu(n to the solution 
to make it adhere. 
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Etching 

(Set alto E:<aR£vr'a Glass, Pboctss 
ENORiTI>G, BTC ) 

The subject of etching is very closely 
related to that of engraniig er> closely 
that in some hraDchcs of the engravers 
art, hi2 works are either commeDCed 
or carried forward hy the aid of etch 

Matenals and Appliances — 
The ST'pliances required consist ti 
copper plates etchmg ueedlea, hand 
test a suhstaoce called etching ground 
a dahber, oil rubber, some rotten stone 
s smoking taper engravers shade 
bordering was stopmng out vanuji, 
tracing paper and the etching fluid, 
aquafortis (mtnc acid) 

&TOMnd —The ground la compoaed 
of equal parts cl asphaltum Bur 
gundy pitch, and beeswax place them 
in an earthen piphin in an oveu and 
melt The zaa^ must be keptstirred 
until well incorporated Pour the 
mutun into a basin of cold water 
and, when nearly cold, press and roll 
with the hand until all the water is 
discharged then make into a ball 
PTiocure a piece of trorn silk, ntbout 
holes doubleit placetheballtherem. 
and tie up tlie ends with packthread 
taking care that the double silk reaclies 
well and tightly over the hall , cut off 
the surplus silk and let the knot re 
mam for a hand hold 

Ifabier —Take a piece of silk, twice 
the size of that for the ground bill 
double it place it in a ball of coarse 
wool well picked out, about the size of 
a small apple , tie it up m the same 
way as the ball for the ground sod it 
IS ready for use 

Od ruiber — An oil rubber is made 
from a strip of woollen cloth, about 
2 in wide, rolled up tightly, and 
bound over with packthread or Hun 
tape tVitb a sharp knife cut one 
end, avoiding the string so that the 
surface may he quite flat This is used 
for taking out stams, or polishing the 
plate, as lo Fig 96 


Rotten Atone — Take a piece of fine 
flannc) rather less than the silk which 
covers the etchmg ground Wl , double 
it, place on it a small quantity of 
Totten^fitone, m powder, which tie up 
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in a hag A small portion of fine whit- 
ing ID the lump should be also kept 

Smolinff Taper, or Lamp — For 
small plates, procure a wax taper 
uncoil It by degrees before the fire 
uotal it u U1 equally pliant, double 
It up in about six lengths , give it one 
twist while warm, and turn it a few 
times before the fire, that the pieces 
of taper may adhere to each other , 
melt the wa.x at one end, so that the 
wick IS exposed , see that all the 
cotton ends will light freely , rare 
should be taken to ertmgiush the 
cotton, or it will revive with the least 
draught and may become dangerous 
For large plates it is preferable to use 
an ordinary oil lamp mounted on gun 
b»l$ this obviates the mcoaremeacs 
occasioned by the dnppmg of the 
taper:, 

Borderxruj TTa* — S oa rosin, 2 os 
beeswax and such a quantity of sweet 
oil a, mil sotien the mixture to fangy 
Procure an earthen pipkm . place m 
the bottom ^ oz or more sweet 
Dll add the rosm and beeswax, broken 
m small piece-, when melted, work 
the ingredienta well leather with a 
stick nntll thoroughly incorporated , 
then pour into a basm of cold water , 
as it gets cold wort it well anth the 
hands by pulling out into lengths and 
donblmg it together again , the more 
it IS woHiod the better it will be for 
use Should it turn out brittle, return 
It broken to tlie ppLm, and add more 
oil , work it well together as before 
pour it into water, and -work xt agam 
with *1 hands 

Anynsrer s Shade — Bend a piece of 
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wire into a half -circle , bind it together 
rnth wased slnng , la/ it on Issue 
paper , cut array all hut J in round 
the wire corer that J in with paste, 
and turn it over the wire , when dry 
the shade is complete Fasten a l^ht 

string to the centi e of lie hall cinde, 
and suspend it from the window latch 
when la use This shade must be 
placed in a forward position doping 
before the plate, and the while light 
it produces will enable tie cr^raver to 
see the Lmes made by tie etching 
needle An equally effective shade 
may be made by covering a light 
squire wire frame with tissue paper 
and supporting it with two atnils 
This frame can be made to rest at any 
angle upon tie table immediately in 
front of tie work 

Sand’Bot —Any Sat and thin piece 
of wood will answer tie purpose, which 
IS to keep the hand clear or the plate 
whilst at work A good hand rest may 
be made of a thin board raised above 
the work upon side pieces of such a 
ieigitas to allow tbepJste to be freely 
moved underneath the board The 
front edge of Che board may be faced 
with a atnp of steel planed true, when 
It serves as a straight edge This 
arrangement will be found extremely 
handy 

Stopping out Varnuh — Turpentine 
vamub is superior. f<w several reasons 
to Bninsnick black 

lutpintine famnh — Break small 
pieces of ro«in into a phial pour over I 
spirits of turpentine to about twice the 
height of the rosin Place the bottle 
in a small saucepan of water on the 
hob near enough to the fire to m^e 
aud keep the water hot place a ewk 
lightly m the mouth of the bottle as 
the mixture will require to be shaken 
occasionally Pcput a small pcadion of 
this mixture into a small pot with a 
little lampblack added to give it a 
colour, and well mu This last is 
necessary to prevent lumps it may be 
done by working the mixture wdl 
together with the camel hair penal 
This is a good stoppmg out vami^ 
With this varntoh go over the border 


or margin of your plate do this when 
about to put It away, and the varmsh 
wiH become hard by being left a night 
to set Wien biting m again, go over 
the margm, using the same brush 
and mixture It can always be worked 
up by adding a little turpentine 
When It IS set so hard that the finger 
may be placed on it without sticking, 
it IS time to make up the wall or border 
of wax to bold the aquafortis 

Aqva/ortu — Procure three half 
pmt bottles with glass stoppers and 
two pmt earthen jugs with spouts 
Place (lb of mtnc acid in bottle No 1 
Pour mto bottle No 2 rather less than 
the fourth of the nitric acid fill the 
bottle i full of water , slowly pass it 
into one of tout pint jugs, and back 
again to the bottle, to mix it well In 
Dottle No 3 put one ^If of the re> 
maiDiDgmtncsad water it as before , 
see that the citncacid m bottle No 1 
u well stoppered, end cover it with a 
piece of old glove 

Tracing and Tracing Paper — 
liaciDg can be conveniently effected 
byusmgsbeeuof transparent geletme, 
similar to that made for Heliotype 
purposes, and placing it over the 
dnwiDg, which can be seen clearly 
through the gelatine Trace with a 
sharp etching needle, taking care to 
remove the burr from the lines with 
the thumb bail as the work proceeds 
When fiuisbed, fill m with fine pow 
dered Brunswick black, entirely free 
from grease, or powdered red chalk, 
reverse on to the pUte and rub the 
Imeswitha burnisher Tracing paper 
of vanoua qualities may be readily pur- 
chased But m case of necessity, very 
good tracing paper may be made by 
saturating, with a camel hair pencil, 
the finest tissue paper with the follow 
mg mixture J oz Canada balsam to 
J ox spinta of turpentine , shake well 
together in a 2 oz bottle Wien 
coveted with the mixture, hang tie 
paper on a line to dry , then wash in 
like manner the other side Place 
your drawing on a tracing board — a 
piece of soft planed deal , lay the 
tracing paper over it, fasten down 
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with brass headed points not through 
the drawing but close to it so that the 
pressure of the brass head secures both 
the drawing and tracing paper from 
moling Go carefully n\cr all the 
lines of your drawing with an H pencil 
occasionally placing a piece of white 
paper between the drawing and the 
tracing paper to ascertaan tlit no hues 
on the dial) lug hare escaped attention 
Transf ms / Pdjttr —Tins is made 
as follows T ike lialf a sheet of very 
fine bank post paper lay it on a clean 
place, and rub it well with the 
scrapings of red chalk with a sniall 
piece of sponge Apph the chalk 
until the paper !c all of ooe colour 
then with a piece of clean old muabn 
rub theejeater part of the colour from 
the BUI laoe The colour may be re 
nowed occasionally as the markings 
become faint 

Piocesses — 7ei(iny the Ground 
Heat one cornei of your plate, and 
rub over it the ground m a thin anil 
eren surface Next appi) ) our dabber 
to mike a yet more ei^ual distnbutiuii 
of the ground lien cold mark over 
it with rather a blunt needle (No 3) 
Should the ground be brittle and crack 
with the paseage of the needle add to 
it more beeswax should it drag with 
the needle add more aapballum tl e 
ground will easily melt Main ttlien 
a ball IS satisfactorily made it wdl last 
a long tune The weather Ins con 
siderable effect on the mixture and 
the quality of the ingredients u eery 
important, so that it is adTisable to get 
the ground as perfect as possible while 
the melting pot is in use 

Heating the Plate for Ormati — 
Have a small hand vice Fig 97 with 
a haft of wood to resist the passage of 
heat to the band If the plate is 
stained or discolored the mark mast 
he removed with the oil rubber with a 
little rotten stone and oil polished oft 
with a bit of old muslin powdered 
with whltmg care being taken that no 
dust remains on the plate Screw the 
vice on the long side of the copper 
plate with a slight 1 old coveni g the 
part grasped by the jaws of the vice 


I with a small piece of paper to prevent 
I mjniy to the surface Heating may 
be performeid by burning paper under 
the back of the plate but a stove or 
clear fire i* preferable and a couple of 
I spirit lamps with rests for the comers 
of the plate the best plan of all Be 
careful not to overheat the plate If 
the surface becomes discolored, the 
I plate uaierhot asa (est, tumitorer, 
and spit on the hack if the moisture 
jumps off the plate is sufficiently hot , 
should It hiss and remain Ob the plate, 

< more heat must be obtamed A p ece 
of csiiiTS rather lirger than the plate 
should be w irmed by laying it before 
tlie fire dur ag Che besting process , 
place It ou the table and hy upon it 
the plate retained m the nee Now 
pass the boll of ground Fig 9S, over 



It becLuards and forwards until the 
phte IS cotered spreading the ground 
is evenly smd thinly as poaeible XJee 
thedibMr with a quick action pressing 
It down and plucking it up If the 
ground docs not distribute itself 
easily bum paper under the plate as 
before until it bliines all over being 
caubous tiat the ashes of the paper 
do not settle on the surfeoe dab on 
again decreai.iQg tl e pre sure but not 
the speed of action until the surface 
IS all over alike 

SmotiRO the Plate —Have the taper 
ready and a single taper or candle to 
take the light from the surface of the 
plate being perfectly covered it may 
be as well to renew the heat m the 
plate by a paper burnt under the back 
until the surfvee sh nea takmg the 
same precautions as before Hold the 
plate in the left lund with the face 
donnward light the smokiig taper 



tKe wicks burning , pass 


Etchdjg • 
iC time, liaTii^ all 




quickly round the margm, and 
degrees towards the centre, using a 
fiuttermg action with the band. Fig 
100 , smoke on until the whole sur 
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sitnepaper, doubled four or more limes 
and abmt an inch wide place them 
at each end of the plate on the brown 
paper, and fasten them with sealing 
waT , these nbs serve as shoulders for 
the rest to he on, which will prevent 
the hand from touching the work 
Kow cut the tracing paper to the size 
of the pUte, havmg ruled the margin 
bne il one is required Place tlie 
tracu^ reversed , that is, uith the 
pencil side to the plate Fix it with 
pieces of soft was round the border, 
leaving open the bottom to admit the 
transfer paper, which mtroduce with 
the chalk side next to the plate . the 
upper side of the paper must be kept 
clean, that the pencil hnes on the 
tracing paper may be seen With an 
H H penal, cat sharp and short go 
over all the lines of the tracing with 
rather an upright band and a strong 
pressure theuppersideofthetracing 

K r will show whether all the lines 
been traced look sidewajs at 
the work, and the blick lead marks 
will be peiceptible Before advancing 
far lu the transfer, lift up the bottom 
of the tracing to ascertain if the lines 
are of sulhcient strength if not, app!^ 
more red chalk to the transfer paper 
When the transfer is nearly completed, 
do not take off the whole of the paper, 
but let the top part remain flsed 
Then lift up the tracing and if any 
part of It has been neglected, it oan 
again be fixed down, and the omission 
rectified 

ttekwf — Commence with a fine 
pointed needle, No 1, and go carefully 
Fie lot I over the outline, not makmg much im 

preasion on the copper but sufficieut 
Now place the plate to remove the ground with the same 
facedownwards, supported onone side point go over all the lighter parts, 
by the screw of the vice. Fig 102 increasing the pressure, so as to make 
Clean the smoke from the back and . 


face is of a dark colour, keepii® the 
taper at such a distance from the plate 
that the burning cotton may have no 
chance of touching it, although the 
flame spreads over it Another way 
u to suspend the plate, if of larw »»2e 
overheiia and smoke with the ou lamp 
When the surface is all black alike, and 
no eooty marks are to be seen on the 
working part of the plate, the ground 
la fit for use Take the plate, five 
downwards, to 
some convenient 


•%a 


101, holding the 
plate in a sloping 
position, the vice 
up This hst 
process produces 
a stronger and 
harder surface 
than could he 
obtained if the 
plate were left 
gradually 




let it remain until quite cold Some I 
difficulty may be found in laying the | 
first ground with success, but with a 
little practice this is surmounted 

Tramfernny — In the absence of an 
etching board, place the copper plate 
on a thick piece of browm paper larger 
than the plate , make tw o nbs of the 


■ slightindentatiou on theplate 
2 pmnt may now be used to go over 
the lighter shade, with an increased 
weight of hand bo 2 point will 
MBwer for the darker shades by makmg 
the lines nearer together and iiicreasmg 
the pressure Interhne parts that re- 
quire extra colour with No 1 point, 
the etdilng may be worked at for a 
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cons deniMe time by interbmng and 
dotting If there are any marhs to 
expunge dip a pointed camel hair 
pencil into the turpentine bottle and 
with Its point irork up aomc of the 
ground on the margin of the plate, 
and therewith stop out the objection 
able marks hen set it mil resist 
the aquafortis 

Bordering the Plate — In cold 
weather the wax will be too hard to 
roll out with the hand tn that case 
it must be placed in moderately warm 
water until it becomes fdiaUe then 
pull and roll It out Fig 103 to about 
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thetluckness o{ a small walkiDg stKk 
slightly grease the point of the thumb 
and two forefiligere with muttoo tat 
press the roll if wax dat and place it 
uQ the border of the plate with the 
edge to the yariush taking great care 
tl at the bordering irai doe. not go off 
the tarnish ic the psits loCended 
to be the darkest comer of tl e plate 

E incli out the wax bo der that the 
eight of the wall may be increased at 
that oor) er where tlie spont is to be 
formed with the wax tojneieDtspalling 
the aquafortis m pouring it off 

Siting in Lay the plate fiat on a 
piece of canVAs larger than the plate 
as a protection from any splashings 
that may be made Place Oie spout 
of the plate uj front for the convent 
ence of pourmg off Pour a little 
water over the plate to see if there are 
any leaks in your border if thtwe are 
any pour off the water let the plate 

dry particularly ra the defectiaepart 

then press down the outer edge the 
wax with a piece of wood Leeks enfi 
aUo be found without using water 
holding the plate up to the light and 
looking at the edge wl en the ssoalleBt 
pm hole will be immediately detected 
Have two or three small wedges to 
be used for tilting the plate should the 


acid not he even When the border 
IS sound, pour off the water then 
cover the surface of the plate with the 
aquafortis from No 2 bottle If, in 
theoourseof haJfannnute theetching 

I on the plate should aasumealight grey 
coating the mixture is good but if 

I it eboiild throw up bubbles it is over 
strong and more water must be added 
bnt not on the plate The mixture 
must be placed in the jug then in the 
I bottle and afterwards returned to the 
pUte Should the lines on tlie plate 
remain as bright copper after the acid 
has been on half a mmute it is not 
strong enough and some aquafortis out 
of bottle No 3 must be added IVben 
the mixture on the lines does not pro 
duce a foam but the piste continue, 
of a grey, frosty appearance the pro 
cess IS going on well The power of 
biting ID correctly depends on the ex 
' penence in using the acid With a 
soft camel bair pencil lightly remove 
the frosty appearance, taking care that 
the quill does not touch the ground 
Should soy part of the ground break 
up by the lines becoming united, pour 
off the acud carefully into the jug 
Lay the plate again 
on the flit and cover 
It with water from 
thv other jug mov 
ing It gently with the 
camel hair pencil 
which place at once 
in a water jug when 
taken frow the and, 
Fo 104 or it will soon be 
destroyed Tiirow 

away the wash water from the pUte 
tyhen the first lating is completed set 
the plate up endways to dry Fig 101 
SecoHd filling — When the plate is 
perfectly dry take off with a blunt 
pmnt ooiered with silk and dipped m 
turpa a spot of ground in the lighter 
part to ascertain if the acid has made 
sufficient indentation If it lias work 
up the stopping out varnish with a 
camel hair pencil and with it cover all 
the parts intended to remam hght , 
elevate the rest Fig 105, so as not to 
(wess the border wax When the 
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6toppmg-oul Tarnish is dry, which may Tice , heat the bach with burning paper 
be a^ertiuned by pkcmg the fingtf on as before, until the ground yaniish and 
it (if It does not stick, it la dry), put taUow are melted Rub off \Tith a 
on the same ai^uafortis (bottle Ko 2), soft rag Should any smut remam, 
and let it remam until you observe the apply a httle turpentine, withdraw 
the Tice, and wash the spot it covered 
with turpentine Rub the plate front 
hack, and sides with the rag Dab the 
plate with the hag of rotten stone , 
pour on it a little sweet oil and polLsh 
the plate with the oil rubber, using 
considerable up and down pressure , 
wipe the plate quite clean, and pohsh 
with fine whiting Should the luting 
m hare succeeded, the plate is ready 
for the pnnter 

Dry I'oint — The dry pomt may nest 
be used For this purpose the needle 
No 3, well pointed, may be employed, 
as indenture must be made by pressure 
lie iQo of the hand For interhnmg the parts 

which are too weak, sad uniting hnes 
ground giTing way then pour off the neglected m the etching, the dry point 
acid, and wash well as before Put will be sufficient , hut the pressure 
the plate to drain Should it be re will leave a projection or burr on the 
quired, more biting may be done , the plate which must be carefully re 
process is the same moved by the sharp scraper , should 

Cleaning Off — Great care must be the pbte require more t^fin the dry 
taken that the plate is perfectly dry , point can accomplish, recourse must 
if It IS not, It may he pla^d before the be had to re biting 
fire, hut not close ecough to melt the Re-bittity —Heat the plate as before, 

was Having carefully wiped the but make one corner, the one with the 
canvas, lay the plate alittle more than least work in it, hotter than the other 
half way upon it, so that the hiUnce part Prior to laying the ground, the 
remains upon the table -Aj^ly ^ plate should be polished with whiting, 
lighted taper, or a folded paper match, or with methykted spint and aqua- 
progressively under the was , pull Up fortis, uzmg a piece of old muslin 
the was. Pig 106, as the warmth pro folded m the shape of a dabber, which 
ceeds , a very will fill the etched hnes and prevent 

slight warmth the new laid ground from ectermg 

answers the pur Rub the ground on the hot comer and 

pose By re daWier take the ground there 

moving the waj from, and dab quickly over the other 

with a knife you part until the whole surface is covered 

are liable to in* All the parts but those wantmg more 

jure the margm, lie lO# colonrmaybe stopped out as before , 

which IS difficult Uie border wax must sgain be used 

to remedy Should any of the was Next follow the same pioct-s, with the 
adhere to the plate, remove it l^nsiitg aod 

a piece of wo^ cut mtbe shape of a Jte-rtchiny — This is the most certain 
chisel Fix the vice on the same place method of finishing the plate The 
as when laying on the ground Rnbthe giouitd must be laid as in the first 
plate over with turps, takmg care to go instance, but using agreaterhody, and 
overeverypart holdtheplateuplythe with the dabber, Fig 107, rubbing it 
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Ukingean-thitno the lines arc of a moderate depth 
wmuuK .nllieetchu^ marks Itemoveand clean the plate, and Ukea 

for this process the plate should be | second proof For the third biting, 
merely ' ’ ”” 

shght • 

■edle than 


by 


rell ml 

*imh'luVn3','t'^ndwith transparent ground, and 
[tra warmth and good dab I do not smoke it Etch all the delicate 
render the ground acid proid work, keeping the hnes close to ^h 

The Bmukmg is other, and usiii„ a sharpt 
here d]'>peQsed before This operation requires 

with Set up care than the two previous ones as the 

the ground and lines will not* allow very distinctly 
work at the plate This process is of great service f or m 
lainthefirstm tncate woric, m consequence of tee 
stance Now u>e facility it fo*’ mtrodueing ^le 

Fi 10 No 8 sharp hues amongst the darker work, and a 

point and inter delicate background beyond 
hne the paiis that should he darker ous lines of the subject , whil; 
and where gieatei strength is wanted taking proofs after each biting, I 
CTOsaiiig the lines not at nght angles, progreM of the work may be see^ana 
hut lozoiue ways The plate cleaned it* correctness ensured By 
ofi Oa before directed receiving alight ing the hock and edges of the Plate 
oil rubbing with a little rotten stone with japan varmsb the old and tec^ 
and washed off wnth turpentine may process of benkmg up the sides wit 
now be sent to the pnuters, and a I was isavoidcd and the plate may 

proof obtained By repeatingtbc re I plunged mto theacidhath without any 
etching, the plate may be worke.1 up furifier nsk or tiouble s.ii-— 

to the colour 01 a hue engraving Id Otneml Imtruttvmt folio 

some of the darker parts* graier or . mg directions will reheve 
lozenge tool may be used but it is from much trouble, and enable tnra 
rather dangerous m the hands of the to avoi 1 many accidents to which en 
uninitiated as it u apt to slip and gravers are liable ^en ueing to 
makeclcoplmeswhereuonearewaoted acid slightly grease that ptfft ot in 

Re biting wiU produce any extra I hand likely to come in contact with rt, 

colour tliat may be wanted nitbhtlie as a preventive to its making swm. 
more trouble and with greater safeU which are not eaady eradicated '' wn 
Process iiioiclingiinppiiiff oul — For | your border wax has done its , y 
the first biting ground and smoke the have it well washed in cold wat i 
plate 111 the ordinary manner, then then warmed before the fire P'B 
etch those parts only which are to be ' out and pressed together tgain ‘ 
darkest, such as vigorous feweground . more frequently that is done the more 
in landscapes, and other deep wca-k I pliable the wax will be for fut^ use 

Use no dehcate bnes at this stage Asyouraquafortiswillbecouiereduc 

Japan the lock of the plate and the m strength by exposure to the au-, 
spot where the hand vice was placed becomes necessary to add a Portion o 
use a photographers tray as lo acid No 3 bottle to 
bath, in which immerse tl»e plate in small quantity of No 1 bottle W 
mtnc acid until the very black lines 3, No 1 bottle contaimng the unddut 
are bitten m Clean the plate and acid When niiking a point to 
take a proof For the second biting, etching needle work the point FOun . 
ground tbe plate again and smcAe it as, should there be any flat side to l 
the fir«t hues wiU still clearly show pomt, it will bite the copper, and pre 
Drcwallthe i orkofamedmmdarkness, . vent the freedom of hand required w 
with a sharper point than tliat used for give spint to the etching Ihe 
the first biting m PLace the plate m nisher will soften down any part 
the acid bath, and let it remam nnUI the etcluag that appears harsu 




to corer tie plate and bear amoung I paper If it la intended to copy ; 

The Btiriace of the pUte must be alike | jecl, the same process as in transferring 
all over, and qmte bright or sluiung ' for the hard ground etching is used , 
IE any part Wt the edges appears ' only, instead of transfemng the red 
sooty, it must be cleared off, and the I knee on to the plate, they must be 
plate polished, as descnbedfor etching, I made mthm the square matted on the 
and laid again A good ground may I paper Take care that the tiacmg is re 
be made at the first melting, but that . versed It it is intended to draw on 
can scarcely be expected It may be the plate without copy, Lgbtly make 
as well to test the quality of the niis the design on the square marked itli 
ture before laying a whole ground fine pointed red chalk Should tl e 
To this end, heal a small portion of 1 subject be figures, everything must be 
the plate , lay on the ground , smoke | drawn to the left hand, or reversed 
it , and let it get quite cold Obtain I Fold a silk handkerchief in four , lay 
some of the finest tissue paper, of it flat and smooth on the table , place 
very even texture Place a piece of ^ on it the paper, with the chalk sketch 
the paper on the patch of groundlaid, | downwards Then, with great care, 
and, with a fine pointed H pencil, lay the plate, face down, exactly on 
make a shght sketch — a bit of foliage, the square mark of the paper , fold 
for Instance , the paper should sightly [ over the beck the surplus paper, and 
stick to the plate when carefully i fix the sides with four thin spots of 
raised by the two bottom comers, the seahog was near the comers be sure 
back of It should clearly show every not to move the plate on the silk 
hne made on its surface, ouly da^er I Take up the plate carefully, and place 
Should the sketch ou the topper hxA. I it for vrork Use a hand rest, as in 
as ilil was dotted all over, the mixture etching, and a hard peutil, H H, ou 
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will answer better than round Boch bottle to the ]ug then on to the 
as broken rock waterfalls In most plate another jug having been filled 
cases It isadviiible to make a very fine with cold water should he kept ready 
etchmg of the subject intended to be for washing off IVhen the acid haa 
placed on the plate prior to lajrmg the entirely covered the plate the surface 
aqua tinta ground m the end it wiD should immediately assume a frosty 
save tune The etching must be veiy sppesratice but not come up in bJad 
light otherwise the aqua tmta ground ders Little more than a minute may 
will hang round the 1 nea and i<tnA a he enough for the acid to remain on 
ray of light Should the etching be the plate pour it into the jug as 
strong it will require to be filled up qmckly as } ou can without spilling it 
with was and poliahed off before lay immediately wash off with cold water 
mg the ground Engravers send the have a receiver for the wash water as 
plate to the pnnter s to have it filled it must be thrown away 
up with ink which la the beat method Seeond Ltijhti — Dry the surface of 
If obliged to Use was heat the plate the plate and should any spots of 
rather above what is required for the moisture remain on the surface care 
etching ground the surface is then I fully take them up with blotting 
wiped o& and polished with the soft paper Now with the same varnish 
part of the hand shghtly rubbed with stop-out all the second bghts To 
whitmg prevent mjury to the border place two 

out tM lAghti —Place on blocks or old books under the ends of 
the Un Bide a small looking glass in a your rest 

leaning forward position lay before Thtnl ityArs— tVhen the second 
It the drawing mtended to be worked stopping out is set put the plate 
from with the base or foreground to through the same process with the 
wards the bottom of the glass youwiU same acid Again dry the plate and 
then see the subject reversed m the stop out the tmrd hght parts when 
glass Oo over the margm as diiected et apply the acid but let it remam 
in Che head Etehtn j For this a camel on isther longer wash as before 
hair pencil and the same pot of var Urected As all the fiat t nta are 
ni.h with a little more lampblack no* laid t only requires the very dark 
added and well worked tooHber ones Ascertain with a ma^niying 
should be u ed Stop out ^ the glass if the spots of rosm remain on 
white lights seen in the drawing By the plate if so it will bear b tmg 
the time this VS done the vanii h on I vgain Should the ground remain 
the margin will he dry or set if not i <ouud enough to stand another apph 
the plate must remain until 1 1 » Go ’ cation of the nitnc acid you must 
over the margin agam vs itb the same prepam a muture called touching 
vanmh and let that set bard Place stuff 

your border was as before directed Touching Stuff — Bum a good sized 
making the spout rather larger that ewL to ashes take some treacle and 
you may be enabled to pour off the add as much ivory black as will make 
acid qmckly it necessary D!>e the the mixture a dark colour by the addi 
same aquafortn. as for etching hut turn of a small quantity of sheep or 
the strength somewhat mcreased as it ov gall it works almost as free as the 
must remam on the plate a much varnish Make the composition into 
shorter time Lay the plate an inch a ball a anall quantity to be u ed 
or so over the front of the table with with water when required Agam lay 
a piece of canvas underneath having the plate for work Paint over aU 
small wedges of wood ready to be partsthatare required to be very dark, 
used should the acid not float evenly suchas projectmg foh^e andallsharp 
First Li ikts — Pour on the amd shadows with the touchir^ stuff 
rather qmc^j, ninn ug it from ffie ' foaihng all the touches with as much 
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of tte iDLSture a. can he placed on 
them When the touching stuff u 
dry miT some turpeatme ranu.b 
slilhtlr colourtd nth UmpUach 
'inth a Itnrer bru h go over ll e whole 
of the pUte ^Vhcu this U»t tarni-h 
13 set pour oQ some cer\ ncah aad 
and water the i rmer washings of 
the plate will lo W ith the soft camel 
hair pencil li_ed for ibe acJ 1 wort up 
the ituching tuff until the whole 
comes of then wash the pLite clean 
with cold water and a^ain appiv the 
acid For thi- l*-t httin" the acni 
mar remain on the plate u long as 
the ground anil etand This toar be 
ascertauied hr clearui* the plate with 
the camel hair pencil and u-ing the 
miagmfnne^lus Theplatomu toow 
be denned and remore the border wax 
a. before di^'.nlied On (his lint (he 
oil rubber shouldbererycaretulK u^ed 
The plate lieins quite cleao an {placed 
under the ehade it will be fcaind (hat 
the lint or b tins' are rather sharper 
asamrt ea h ocher chan l. reuuir^ 
The hunu-her will remore t^ ba 
rubbing the parts which are lo be re> 
duced in coVur The parts to be 
bumished hould be U^htU touched 
with the oil rubber The use of the 
hunmher requires some t'tl, which 
can only be acquired hr practice The 
scraper is useful for bnnsuig out 
shaiV light* and tnodulatmg the 
darher part. If the nr»t ground is 
not satufactorr the plate mu t be 
TOh.hed, and another grouni la t 
The second ground mu.t contain more 
rosm than the hr®t bordering Inting 
and stoppingKuit ae before lie 
plate should be s^nt for proof befcoe 
the second ground is la J lie piaxif 
will show where merea-e and where 
reduction of colour i» rwjuired The 
burnuher will reduce the increa.e 
can onlv be bad by laying another 

(iround to Etch 0 1 — 'Max a small 
quantity of turpentine xami-h with 
turpentine slightly coloured wrth black 
but onJc uthcientla so a. to real ler tae 
lines made by the needle perceptible 
Mith this t liiii Tamub and a good 


sized camel hair brush, go o^er the 
{date Icugthwaca when that is eet 
repeat the coating crosawars let il 
*et and Ut it b\ for a night if con 
rement The etching finished border 
and btte as before dnected, but with 
stronger acid 

(rencrof /riitnicti'ms — Great care 
mu t be taken while Uying the gtxiiind 
that there u not much du-t floating 
in the air for should the slightest 
particle of flock lodge on the pjite 
whiLt wet It will cause what is mlled 
an accident Wherever the s^t falls 
the ro m will corrode around it form 
mg a white «pot on the ground where 
the acid his been apphed These 
accident are of little consequence 
unless they bould happen os the shy 
To do awav with the>-e light place*, 
tbecbalk tool ordotter must ben od 
ihis IS simpla a bent gmrer From 
pounsgtiie ground mixture backward* 
and forwarls it u likely to become 
foul It rhould then he poased ttaoUgb 
a double piece of clean iau*lui nnd 
put away in a bottle to 'etile The 
1 urnisbcr act. as principal in forming 
a good sky and teclgruund As the 
actioo of the aad i^ leare all the 
tuiu with a sharp edge they must be 
softeued down with tl c bttmt.har 
Everv fre h aqua tmta ground laid 
should be increased m the size of the 
gram or ti e ground will heconie 
murkv To enneh and darken the 
foreground ani foliage etching over 
the parts with the etching ground 
above described is much the easiest 
method 

Boaizi Crouzid Etching — This 

la weQ adapted lo ornamental work »« 
great depth of colour can be ohtained- 
The process u estremely simple The 
be.t white ro.ui should be r^uced to 
powder by pestle and mortar then 
placed in hne double flannel and tied 
upmabag The plate must he heated 
aa in laying etching ground and the 
lOzm then powdered on tl e surface 
by the pUte on a uble so as to leave 
both hands free Take the bag of roeiu 
m the right hand and stnle it against 
tlieleft The log mu-t he held some 
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distance from the plate which will 
force the poll dered i osui to escape from 
the flannel bag, and, falling on the hot 
plate, will there fix itself m small 
spots something similar to the aqua 
tint deposit, but much more enduring 
This produces very imperfect results, 
and causes dry ground engravings to 
be looked on with disfavour The 
stopping out process is the same as in 
the aqua tmt By repeating the [«> 
cess with the flannel bag a positive 
black ground may be procured, as dark 
and more enduring than a meszo tinto 
ground, and it may be scraped on much 
m the same way 

Hameiton’s Brush Process — 
Tbs process coasista intheemployment 
of a pigment which u strongly attacked 
by acid Clean the plate thoroughly 
with whitiog and turpentine Remove 
the whiting by rubkuig the plate with 
bread , after removing which do not 
allow the bands to touch the plate 
Crush a soft pastel into fine powder 
mix with a strong solutiou of white 
sugar Add a solution of ox-gall about 
equal in quantity to half the sugar 
solution The pigment must be so 
mixed as to work rather freely, and 
diaw a thin line with ease and pre 
ciBion With a small flue pointed 
sable hair brush make the drawing on 
the plate, depending mamly upon lines 
aswithapn whenthisiscompleted 
be careful not to let snythiag touch 
the plate, as the pigment dries slowly 
Dissolve some ordmary etclung ground 
in ether hold the plate with a pneu 
matic holder and pour the solution 
upon the plate till it males a pool ■ 
reaching the sides of the plate , move 
the plate gently from side to side, then 
pour the superfluous solution hack into 
the bottle Heat the plate gently 
over a spirit lamp, holding it al»ut 
12 inches above the flame and taking 
care to evaporate the ether gradually, 
and not to allow it to catch fire The 
ground will become tranqiarent 
Place the plate m a bath consistmg of 
lOO gnn hydrochloric acid, 20 grm 
chlorate of potash SSOgnn water The 
dynboci'iibnc acid'usea’sdouAfnotfiJe ' 


a deep yellow colour , should not give 
offfumes,and when mixed with water, 
shouldhavebuta shght odour Leave 
the plate in this bath { hour (hen 
lavish the surface of the plate very 
gently with a feather This will re 
move the pigment and the ether var 
mshoverit leaving the hnes exposed 
to theacid The copper between them 

will be perfectly protected Leave 
the plate m the bath until bitten in 
to the required depth, stopping out 
when necessary The finer portions 
of the work may either be finished with 
the dry pomt or in pomt etching , in 
the latter case using a transparent 
ground If any erasing is necessary 
It must be done with a scraper Ifthe 
pigment does not take on the plate the 
copper may be slightly roughened by a 
short immersion in s wea£ nitnc acid 
bath Let the ether ground reauin » 
ught on tbs copper Kfore beating it 
which must be very carefully done 
Haaerton’s Negative Pro 
cess —This process avoids stopmng* 
outallcgether end the process of the 
work may be judged of with tolerable 
certainty Toe ground is e solution of 
beeswax m turpentine Decant the 
solution till so sediment remams it 
should be perfectly fluid, end of a 
bright yellow colour Add about one 
sixth of Its volume of japan varnish . 
thu quantity will vary slightly accord 
iDgtotbeheatofthewesther Ifthere 
IS too much japan the ground will be 
hard and brittle if there it. too httle, 
it wiU not be strong enough to take 
smoke with safety Clean the plate 
with ei^ravers emery paper, and 
place it in a bath of 100 grm hy 
drochlonc acid, 20 grm chlorate 
of potash 880 grm water When 
the plate darkens all over, it is a sign 
that there is no grease on it and it is 
then ready to receive the ground 
Pour on the ground as photographers 
pour collodion and let it dry for 12 
houra , apply a second coat of ground 
m the same manner, and smoke the 
plate immediately without waitmg for 
it to diy The ground should then he 
even and.' smooth, and'ougfit to Oe used" 
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of zmc in it with acid Lay the plate 
m the desired position, and fix »t by 
pressing small pieces of modelling was 
at the comers against the plate and the 
hoard Etch with an ordinary strong 
sewing needle inserted m a holder 
It must be sharp enough to scratch 
well through the silver, otherwise the 
Ime will not blacken at once The wax 
ground permits the lines to enlaree 
slowly , thus there is a constant grad 
ation in thickness from the first to the 
last lines , as the time of exposure 
diminishes, this property must be 
carefully attended to Thus, if the 
subject requires only about 2 hours , 
work m etching, this must be spread I 
over 5 hours exposure m the bath ' 
which IS the tune necessary to produce 
the darkest lines , other work can be 
earned ou sunultaneously, hut this 
process csssot be humea If, hon 
ever, the subject is elaborate, and 
requires more etching than can be 
finished in S hours, eelect for the fiial 
nttmg vanoue parts over tbe whole 
plate , clean and reground tbe plate , 
at the sscond«ttiag add work to that 
previouely done, and so on until the 
plate le finished, eo arranging the tioes 
as to work always at the same penod . 
of the operation on tones intended to 
be of the same depth This process 
IS acquired with a little {vactice If I 
necessary to efiace, it may be done in 
the usual manner with scraper and 
charcoal , always re-sUver before re 
touchmg, if retouching u required 
For cleaning the plates, turpentine | 
IS usually einpli^d, but shaleHul or 
petroleum is a brtter cleanser, and re I 
moves the japau varnish very ra|ad]y, 
whereas turpentine dissolves it slowly 
Etching from Nature — Etch 
mg 13 the only kind of engraving which 
can convemently be done directly from 
nature The cWce of subjects is the 
most important pomt, as, altbon^ 
etchmg IS admirably adapt^ for trees 
and vegetation m all its forms, sod for 
picturesque buddings and animals, it 
is not so well suited for the representa 
tion of figures, or for other sul^ects 
svnicu require d^icate gradations (d 


tones For anything that can be ex 
pressed by lines, etching is very sue 
cessfol but It IS not easy of application 
to tones In worhmg from nature, 
the shading, m addition to giving the 
light and dark tints, should also be 
used to indicate the form and texture 
of the surbee, the lines bemg drawn 
in a direction to indicate form as well 
' as tint Several plates, ready grounded, 
may be earned in a small grooved box 
to keep them apart , if only one plate 
u intended to he used, it can be earned 
between two light boards, but must 
not be allowed to touch them This 
' can be avoided by firin g small pieces 
of modeUmg wax at the comers of the 
I ^te If intended to be etched on 
I Bamertone positive process, the draw* 

I board, with tbe well m it, must 
' be taken, and the necessary hydro 
chlonc acid and cUomte of ^t«sh lo 
two stoppered bottles These caa be 
mixed with water when required 
Dry point is frequently used ta the 
finistUDg of etched plates The diy 
point la ui ordinary steel etching 
needle, sbarpeoed lo s peculiar maoner 
with a sharp rounded cutting edge, 
and used without eitheretching>grouna 
or acid bath By using this tool on 
the bare copper, a burr is raised, 
which catches the ink, and in punting 
gives the desired effect of a line with 
a debcate gradation The more per 
pendicular the needle is held the less 
burr there will be raised by mchnmg 
the hand to the right the burr will be 
increased, if tbe pressure on the tool 
remains the same Practice enables 
an etcher to regulate the pressure on 
the tool , but if the pressure used has 
I raised too strong a burr, it can be 
partially or entirely removed by using 
a sharp scraper worked at right angles 
to the line If it is desired to see the 
progress of the work rub a mixture 
of tallow and lampblack over the 
plate , remove what is superfluous 
with a soft rag , the effect of the etch 
mg can then be fwly judged of 
Dry point etching can now be made to 
give a forge number of impressions, by 
'bavuig tbe plate protected with a coat> 
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iDg of steel *ppli“d by ^iTaoistn and strong acetic acid IJ oz , mised 
To efface faulty work use sand papers together First smear the part id 
of sereral degrees of coarseness the tended to be etched with yellow soap, 
coai^stfirst then the scraper finally and wnte with a qmll pen without a 
rub over with willow charciftl and t^il 

olive oiL This leaves the ]^ate fit to I For Sted or Copper — Mis 2 oz 
be etched umd if boirerer it should | alcohol with 8 oz pyroligneous acid, 
be hollowe<{ out by this process mark then add 2 oz nitne acid 
the spot on the hwk of the jdate ty EUhing on Catt Iron — Use a solu 
meins of calhpers Lay the face turn of common salt and sulphate of 
the plate on a block of polished eteel, copper for the biting in 
and give it 2 or 3 blows on the back Euhing Fluid for itetah —Mis 
with a rounded hammer The en together 8 oz. nitric acid and 1 oz 
gravers copier planers will do Hus muriatic acid Melted beeswax b 
work with more precision and skill used for the resist, where the acid u 
than can easily be acquired by ordinary not required to act 
etchers A passage that baa been over Euhtnt} Brass \ame Plates 
bittan may be easily reduced by being bra»s plate is of any desired thickness 
rubbed with willow charcoal and olive between A in and J in made quite 
oil which merely reduces the copper i level and well polished on the side 
without inyunng the lines esrept the I that the engrsnsg is to be done 
ve'y pale ones these must bo etched 'tarm the plate a Tittle eo that by 
over again It is better to have the I rubbing wh te wax or bee«wax, upon 
plate over bitten than cot enough as I it a good even coating u obtained 
the former u more easily remedied ' The desired de*isp or leCCencgis tbof 
than the latter i carefully scraped away leaving tbs 

iShpsfin^ u also executed on the brau quite clean m these parts so 
etching ground V dots instead of hoes * that toe acid mar act upon it A 
made with the etching needle which I waU of wax is then made around the 
according to the intensity of the edge of the plate (or on the 
shadow to be represented ere made I around the lettenng) end the dilute 
thicker ssd closer The work is (hen mtno acid is poured in To get the 

bum ■ 

MssceUaneoiiS Kecipes and 
Processes — Etching Fluid (good) 

2 oz verdigns 2 oz common salt 2 
oz sal ammoniac } oz alum AH 
these to be in powder Put them in 

4 oz strong vinefar with ^ lb water — l-x.:—-, . . 

Brmg to the boil for a minute to die I ^fase (1) 1 oz fluoride of ammoma 
sob e then cool, and pour olf the clear ' 1 oz hydrochlono acid 1 oz dry precipi 
fluid I Uted banum sulphate Rub together 

(2) This la executed much in the la a mortar MTiec well mi.ved put 
same way aa m the process on copper these m a pan made of gutta percM 
Theplate 13 bedded on common gjraere or platinum and pour gradually on the 
putty and a ground of Nack or wax mixture some fuming hydro-fluoric 
IS laidin theusual way, through which I acid atirnng quickly with a thick 
theneedlescratches It is then bitten j gntta-peroha rod or pestle until the 
m <3) Iron filings 1 dr iodine 2oz impression left by the rod quickly dis 
put mto i lb water When diBSMved I appears The fluid is now ready for 
IS ready (or use | nse being a rapid etcher of glass 

Etching on Sted or Iron — Takesul ■ maku^ a nice roughened surface 
phate of copper, sulphate of alumina | About 12 to 15 min utes is the time 
and muriate of soda, of each 2 dr bken by the etching, longer than 


be done on paper then transferred to 
the waxed plate by simply putting 
carbon paper between and going over 
the lines with a hard pencU or metal 
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this does more harm than good, the 
sharpness of the outhne probably 
being lost It is important, te the I 
successful making of this ink, that the ) 
banum sulphate be of good quality , I 
It IS essential This fluid is mjunous, 
if left m contact mth the skin great I 
care must be used, not letting the 
fluid touch the hands, or if it toudies, 1 
wash the parts immediately | 

(2) Druggist bottles, bar tumblers, 
signs, and glassware of eiery descnp 
tion, can be lettered m a beautiful 
style of art, by simply giving the 
article to be engraved, or etched, a 
thm coat of etching ground, and the 
appbcation of fluonc acid Before 
doing so, the gla'« must be thomu^y 
cleaned and heated, so that it can 
hardly be held The ground is then 
to he applied lightly over, and awde 
amoothby dabbing it with a small hall 
of silk, filled with cotton When dry 
and even, the Imea may be traced ou 
It by a sharp steel, cutting clear 
through the varmsh to the glass The 
vsrmsn must he removed clean from 
each letter, otherwise it ivill be an 
imperfect ]oh When all is ready, 
pour on or apply the fluoric acid with 
a feather, flUiag each letter Let it 
remain until it etches to the required 
depth, then wash off with water, and 
remove the varnish 

Fluoric And, to makt far Euhvng 
PuTpojes — You can make your own 
fluotio (sometimes called hydroflnwic) 
acid, hy getlmg the fluoi or Derl^shire 
spar, pulverising it, and putting all of 
it mto sulphuric acid, which the acid 
will cut or dissolve Inasmuch as 
fluoric acid is destructive to glass it 
cannot hekept mcommon hollies but 
must be kept m lead or gutta percha 
bottles 

(4) Glass is etched hy hydro 
fluoric acid, or by hydrofluoric acid 
gas The gaseous acid has the pro 
perty of producing a surface which 
resembles ground glass in it# appear 

ance , the liquid acid produces clear 
elchmg Etching glass, therefOTC 
consists of 2 distinct branches — 1st, 
the production of a dull image ou a 


dear surface (when the gas is used) , 
2nd the production of a clear image 
on a sur^e previously ground or 
dulled means of the liqmd acid 
1st, the glass plate to be etched is 
cleaned, and gently warmed until hot 
enough to melt wax The surface is 
then covered with an equable layer of 
white wax, by rubbmg the wax over 
it When cold, the design is cut cut 
of the wax with a graver A shallow 
leaden trough, about the size of the 
plate (but a trifle smaller) is obtained, 
mto which IS placed a small quantity 
of finely powdered fluorspar This 
must bd weighed and then gently 
sifted over the bottom of the trough 
To every 2 part# ky weight of fluorspar 
add S of good oil of ntnol Stir 
quickly with a wooden stick, and place 
on the bob or other wans place 
\apour will soon rue IIow remove 
the trough and cover over with the 
waxed and graved plate wax side 
downwards Id a very short time the 
acid will have etched the hare portions 
oftheglaes kVbensuffiuently etched, 
remove the was by melting Conduct 
these OMratioas under a chimney, to 
carry on the vapours as they are very 
injurious To prepare the liquid serf 
for clear etching pl»ce 2 parte fiuoT' 
spar and 3of sulphuric acid ma leaden 
retort the tube of which must dip 
into a leaden bottle half filled with 
water Apply heat to the retort as 
long aa the water will absorb the fumes 
generated If a ground glass he pre 
pared with wax, as above, and a ledge 
of wax or putty be made round it, on 
pounng the liquid acid on the plate, 
clear Unea on the dull ground will 
result , or a “ flashed coloured glass 
I 7 the same aeias, be aide to 
pwesent a colourless picture on a 
coloured ground The sheets of clear 
glass may themselves be dulled by 
exposing them, without previously 
wasmg, to the fumes of the acid gas 
N B — Hydrofluonc acid produces most 
painful and malignant ulcers 
I (5) The etchmg of photographs on 
glass u a process httle jiractised by 
photographers and yet some pretty 
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applications may be made by orna | 
laentiDg globes vases and dnnkiiig | 
glasses in this manner It is true 
some glass is better adapted for the 
purpose than others and that «h ch 
contains a good deal of lead is said to 
be Che most suitsble Any photo- 
graphic film IS sufficiently thick for 
protecting the glass where the etching 
liquid IS not to act and de igns or 
pictures may therefore easily ho 
formed capable of resisting the action 
of hydrofluoric acid which dissolTes 
the rest of the surface Qlasa which 
IS faced with a surface of colour or 
opal may be worked with great ease 
and the acid coming m contact with 
the unprotected surface dissolves away 
tbefacing and leaveseitheradeugn in 
transient glass or one m colour 
Kcormog as a negative or positive has 
been made use of to produce the mask 
upon the glass A dilute ecid is em 
ployed for etching in preference to a 
strong one and the tune that u 
required to d asolve away the aurface 
depends in great measure upon the 
character of the glass Itself A carbon 
film will Bu t very well as a mask and 
m this case it is well to apply the 
moiBi solarised tissue to the glass eur 
face and develop the image upon the 
glass The image under these cir 
cumstances holds very tenaciously to 
the glass surface (which has not been 
waxed it must be remembered) and 
when dry the glass object is (nos 
ferred to the etchmg bath where if it 
happens to be a lamp globe it is kept 
slowly revolvmg The etcfamg bath 
IS mMe of guttapercha or wo^ pro 
tected w th sheet lead and the olqect 
remains herein until the etching hAH 
proceeded far enough tVlien this u 
the case the glass is withdrawn 
washed and then the csrboD m* other 
images removed in any ready manner 
that may suggest itself In the case 

of designs or lithographs which it u 

desired to etch upon glass a speoai 
ink u employed which is applied to 
the surfaces to be protected from the 
action of the ac d Tins ink is a thick. 

solution of asphalte m turpentine 


thu^ned by meins of beeswax and 
rosin In this case as also in the 
ease of photographs to be reproduced 
in ground glass or colours it is necea 
saiy that the glass surface to be 
etched should in the first place be 
of ground glass or faced mlh coloured 
glass blue red green violet etc 
according to desire The lithographic 
ink or photogiapluc film forming the 
design then protects the coloured or 
ground glass and the rest of the sur- 
face being washed away until the 
transparent glass underneath comes 
into view there results a coloured or 
ground glass design upon transpareot 


(6) The process here described con 
sista in coiTodmg glass by violent^ 
projecting sand upon its surfscs by 
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tmuous manuer through the lube c, 
■whose length and inclination can be 
altered at will, so as to regulate the 
fall of the sand The tube conTcying 
the current of air or steam teraiiDates 
justabore this spout, in a nozde ooo 
taming a senes of fine holes The 
sand, urged on by the jet, is thrown 
violently against the glass plate e, or 
other body placed within its rai^, and 
thus eserta a corroding action By 
varying the quantity of the sand, the 
volume and velocity of the current, as 
well as the diameter of the jet more 
or less rapid effects are produced 
In engraving on glass very btUe 
pressure la needed the current from 
the bellows of an enamellers lamp 
bemg quite sufficient In tbia way 
the divisions on graduated tubes Ibe 
labels on bottles etc , can easily he 
engraved in laboiatonea with but little 
trouble 

The portions of the glass which are 
to remain clear sxe covered with paper, 
or with an elastic varnisb, these sub- 
stances being sufficiently exempt from 
the corroding action of the sand 
(7) A JiuUer Jacobs has lately 
descnbedaphotomecbamcal process for 
etching on glass which possesses seveiai 
novel features The inventor has pre 
viously shown that certain resmate 
colours are sensitive to light and after 
exposure to light, the dye stuB becomes 
soluble m alcohol or other solvent 
The sensitive resmate is made as 
follows — 

Colophony lOO grm 

CaustK; soda 10 „ 

Crystals sodium 
carbonate 33 „ 

^Yate^ 1000 c c 

The mixtui-e is boiled for 2 hours witii 
1000 c c Water and is then nuxed 
with 500 c c of a hot solution of 7 5 
grm methyl violet 3 B (methyl gremi, 
chrysoldin^, magenta, etc ) 60 gnn 

magnesium sulphate are nowgradoalty ! 
stirred into the solution, and the pre I 
cipitated Colour is washed and dn^ at I 
60° C The sens'itire Sim 24 yrepared i 
from these resmate colours hy disolv I 


mg a mixture of 20 grm resmate 
violet 8 grm resmate green S grm of 
the chrysoldme, and 4 grm of the ma 
genta m 130 c c pure benzene and 70 
c c chloroform This solution 13 then 
' mixed inth 120 c c of a caou tebouc 
solution (50 grm caoutchouc, digested 
with 4000 grm carbon bisulphide, 
heated on a water bath until half the 
tusnlphide distilled off, then ben 
xene added to make the total weight 
3333 grm ) After standmg for a few 
I days the solution is filtered through 
cotton wool, and kept m the dark for 
I use The plates can be either of metal 
I or gla», and are coated with this 
mixture dried and exposed to light 
under the negative which is to be re 
produced The time of exposure vanes 
from } to 3 hours, depending on the 
intensity of light and the relative 
amounts of green and red dyestuffs m 
the resmate colour used The exposed 
plate u kept m a cool dark place until 
ready for developing This process 
consists in immersing the plate in a 
solution of 1 part benzene and 3 parts 
turpentine After the solution or the 
soluble colours the pUte is washed la 
petroleum spint, and made ready for 
the etebng process Formattetching 
onglasa the author recommends fuming 
hydrofluoric acid contaicmg 10 per 
cent cf water (' Industries ) 

(3) Comparatively cheap etching 
solutions can be prepared, which are 
^ual in effect to the expensive fluorine 

(o) Two solutions are first prepared 
(a) consistu^ of 10 grm soda m 20 
grm warm water, (5) consistmg of 10 
gnn potassium carbonate m 20 grm 
wana water Solutions (o) and (b)Bre 
now mixed, and to the mixture is added 
20gnn concentrated hydrofluoric acid, 
andsiterwardsasolutionCc) consisting 
of 10 grm potassium sulphate in 10 
grm water, is added 

(5) Mix 4 c o water, ] J grm potaa 
smiii carbonate, 0 5 c c dilute hydro 
fluoric sicid 0 5 c c bydrochlonc acid, 
■odO 5oc potassium sulphate This 
““<«re IS treated with hydrofluoric 
acid and carbonate of potassium, until 
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it produces the required degree of i quantity of this etching fluid is the 
opacity on being tried upon a paece of followup 240 c c commercial hydro 
glass I flcKMTcacid fidO grm powdered orys 

The addition of a small quantity of tallised soda, 100 c o water 
hydrofluoric acid to eolution (a) Iniigs The^ etching fluids are best used 
a^ut a tine granuhtecl appearance on I ty taking the following precautions 
the surface (Lamer ) I The glass u first thoroughly cleansed 

(9) A still simpler process than from all impurities and is then pro 
either of these has been inrented Tided with a nm of was composed of 

Kampmann In preparing an opaque I the following mgredienU Beeswaj 
etching fluid Kampmann uiesawooden tallow colophony and powdered as 
Teasel, the iron fittings of which are phalte kneaded together The nm 
protected from the corrooiTe action of | preTents the acid from spreading over 
the acid fumes by slayer of aspha)ton> ( those parts of the surface which it la 
matenal This ressel is filled to about i not desired to etch The glass is then 
} its contents with strong hydroSnonc etched for a few minutes with an 
acid, whxehisthenpirtiaUyneutraJwed ordinary etching solution (HF — 1 
hy cautiously and giednally adding i 10) which is then poured off the sur 
some crystals of soda more soda is I face beiiw afterward* washed with 

added, and the mixture la »timd with water and wipedes dry a* possible with 
a small wooden rod The point at | a pieceof sponge The ‘mace is th» 
which the neutralisatioo of the acid ready for the opaque etching fluid, 
ahould cease IS indicated by the mixture | which u poured on till it form* a 
frothing and becoming sufficiently thick layer Tli» operation is allowed 
Tiscid to adhere to the sUmog rod | to progress for one hour when the 
It lb perhaps scarcely necessary to say liquid w poured sway and the surface 
that the acid fumes are highlTuiiunoua I washed with water W'ater la further 
and tliat this process should be earned aUowed to siasd on tJia glass until a 
on in the open air in order to allow thin film of sihoate is obserred to 
the Tapour to pa.a rapidly away The form the film is then brushed off 
most hygienic and satisfsctorr process the surface is finally cleansed with 
of all would be to carry on ue opera . water and the wax is remored 

tionma draught cupbwrd I By Tasying the action of this opaque 

The contents of this wnodeo eessei ( etchiiig nmd or paste ranous degrees 
now consist of sodium fluoride and the of opacity may be produced aod if 
unneutralieed bydrofluor c sad This the opacity be greater than that which 
mixture is traubfeired to a wooden tub is deaired the surface can be cleared 
and diluted with6-10 tunesitsTolume to any extent by using the etching 
of water according to the degree of solution of hydrofluoric acid 

dilution desired It i* objectionable i (10) The ordinary embossing one sees 

to use the mixture in a too highly COD I on shop doors etc is almost always 
centrated condition forthentheetdied I done on plate glass A drawing on 
surface of the glaesisirregnlar coarse | paper is first made then by placing * 
grained and apparently strewn with I piece of ‘ transfer paper (tma can be 
tiny crystals if on the other hand I bought at any artist s colour shop) 
the dilution is too extreme, the etched . under it and going over the design 
surfaoee will be transparent instead <rf again ne obtain a reversed drawing on 
opaque Eitherof these twoconditions the other side of the paper This i3 
of the etching fluid can easily be reme placed under the glass to work by 
died for if it be too strong wat« ' Those ports which are not to be acted 
must be added and if loo weak a on by the acid (liydrofluorn.) ere ‘ pro- 
small quantity of hydrofluoric acid tected by a coating of Brunswick 
partially neutralised With soda A Uack using a camel tiair brush Ins 
good recipe for preparii® a smsQ few hours or the next day a ridge of 
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talloTO IS made around the design White acid is prepared by adding 
about Jin high, the glass is ammonia to strong hydrofluono acid, 

perfectly level, and the acid la poured together with a preparation of hirium 
on to the depth of | to J in When The reason amateurs do not succeed m 
etched deep enough (atnal la madeon making it is, they cannot, as a rule, 
a small piece of gtos previously, as the prtxnire the fluoric acid strong enough 
time vanes with the strength ot the White acid is the same matenal that 
acid), in about ten minutes pour off is sold under the name of “ diamond 
at one corner wash with water, re writing mk for writing on glass with 
move the black with turpentine, and an ordinary pen 

clean well The parts not acted on by (H) tbjmoa recommends the follow 
the acid can now be ground with a mg for marking designs or inscnptions 
small square of plate glass and emery on glass bottles, etc Dissolve about 
(medium) If the acid ts too strong, 72 oz fluoride of soda with 14 oz 
it will not give sufficient time to pour sulphate of potash in J pint of water 
on steadily If it is too weak, it will Make another solution of 28 oz chlo 
require more than ten minutes Good I nde of zme and 1 30 oz hydrochlono 
acid direct from the makers wdl take I aad in an equal quantity of water 
one half water at least The acid and | Mis the aolutioca, aad »pply to the 
water may be mised in an ordinary | glass vessel with a pm or brush At 
clay pipkm, with handle such as used . the end of half an hour the design 
by gilders , but first melt some bees I should be sufficiently etched 
wax IS it, and turn it about so as to , (12) Another process, devised by 

give It a perfect coating, or the acid I Metb end Kreitner, of Berhn is given 
will eat Its way through IS a very short | in Invention as follows A mixture 
time I consisting of ammonium fluonde com- 

Some ^ery pretty effiects ere pro i mon salt, and carbuiiate of soda is pre 
duced by what is known as ‘ white pared, audlhesplacedinaguttapercha 
or “ frosting acid, used tit coujunctiou bottle containing fuming hydrofluonc 
with th» ordinaiy hydrofluoric acid acid and concentrated sulpauno acid 
For mstance, we get out a design of a In a separate vessel which is made of 
stork standing in the water emong i lea<1, pota«sium fluonde is mixed with 
some rushes aM water lilie:, Thesky I hydrochlono acid, and a little of this 
water hhes, and rushes may be frosted i solution us added to the former, along 
with the white acid, likewise some | Rithasniailquatitityof sudiumBihcaCe 
short horizontal hues on the water and ammonia Some of the solutiou 
The stork and the water may be done is dropped upon a rubber pad, and by 
with the ordinary hy drofluonc and means of a suitable rubber stamp, bear 
will be semi transparent The outlines | mg the design which is to be repro 
of alltheobjectsmusihiyeabunushed duced is transferred to thegla'^ itsscl 
line around them — that is, the feathers I that is to be etched 
of the stork, the petals of the flowers I 
etc The hurnished hne is clear glass 
that has been protected by the Bruns- 
wick black 

The method is to protect all the 
burmshed outlines and all the parts 
intended to be frosted, then treat with 
hydrofluoric acid in the way {we>ious]y 
described, then clean all off raoely, and 
piotect all tlie outlines agaiQ and aU 
the parts acte>l ou by the amd, and 
then pour on the white acid the white I 
acid must not be diluted 
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Evaporation u re.-orted lo lor 2 diA 
tmct purposes ( <) lor the SAheof (he 
lOAteml from which the vapour is 
liberated (i}for the lAkeof the vapour 
Itself The former cLiea oat} la dealt 
with here the latter being chiefly 

reprfaent«idhyDiSTiLLiNo(sfe\oi. I X 

Evaporation is eseeatiaU} a surface 
operation hence a leading principle is 
the exposure of a maximum surface 
Another point to be considered is 
facility for the escape of the vapour 
generated preventing its impeding 
the progress of the operation by press 
ing on the surface A third coostdera 
tioD u the avo dance of coDdensaliOD 
of the liberated vapour by contact 
mth a cold siurounding medium 
either aoUd or vaporous so that it can 
(all bach into the mass undergoing 
evauiataou 

The ordinary baoa of calculation for 
evaporating surface is that 10 aq ft 
of heated surface will evaporate 1 lb 
of water per minute and that a thin 
copper tube exposing 10 ft of surface 
will condense about 3 lb of steam per 
minute with a difference oi tempera 
ture of about 90° F in other words 
80° F per lb Hence steam employed 
for evaporating purposes should be at 
212° + 30° — 242° P 

Evaporation is the only normal mode 
of vaporisation of liquids Geraez has 
also shown that with all liquid evapor 
ated at temperatures above the boihng 
point there is a rate of evaporation 
which remams constant at every ' 

• - whatever may be the 


ODlumn of carbon bisulphide 50 milli 
metres ra height heated to 90°, dis 
charged itself into the atmosphere in 
2iiiinute3i6 seconds and in 2 mmutes 
27 seconds when the vapour was igmted 
at the end of a tube In the same 
tube containing the same quantity of 
hquid heated to 100° the period cf 
evaporation was I mmute 46 seconds 
whether the vapour wsa igmted or 
not The rapidity of evaporetiOD is 
inversely a» the diameter of the tubes 
in which the evaporation is conducted 
aa the following numbers show — 


Id dealing with means of conducting 
artificial evaporat on from a tecbmesl 
pouit of view It will be convenient to 
adopt a cUssi^tion based on 
nature of the article treated 
condiuoos demanded by It The chief 
kinds of liquids subjected to evapora 
(lOD are (I) Saline solutions for the 
purpose of recovering their eolid eon 
tents in crystalline form (2) syrups 
necesAitaiing precautions egiunst or 
game changes and (3) aad 
view of rendering them more highly 
concentrated 

Saline Solutions —Bea water 
may be considered as a dilute saline 
solution and ita treatment for the 
recoveiy of common salt ( odium chJo- 
nde) aflbrds an example of the utilisa 
t on of natural heat (the sun s rays) 
tor evaporation on a commercial stale 

The works in which the sea-salt m 
duaUy t. earned on consist of sevem 
aenea of ba..mB communicating with 
one another and po: 

urfacaa 
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usually a large shallow pond, into . 
which the sea water is admitted, and 
where it 13 allowed to settle, and is I 
stored for use Sometimes two sudi I 
large basins are employed, one for 
settling, the other for storage Hence 
the water is earned through a senes of 
other basins, each set in its turn heu^ 


“salterns, ■' “ salt gardens ’ and by 
other local names In France they 
are called narats Baiants or savins , in 
Portugal, marxnhat , m Germany, 
A/eeriahnen or Saligdrlen 

Fig 109 shows a marais salant in 
use on the Atlantic coa't of France 
The spotchosen IS generally some httle 



smaller and shallower In the last, 
the salt pnncipally deposits it is then 
collected, drained, and staiAed f<n' 

These works are called Tanoua 
names, according to the countnes m 
which they are situate In Kngland 
they were known as “ salt marges," 


hay <*■ creek protected from the direct 
acbon of the waves , from this is led a 
small canal, through which at spnng 
tides the sea water can be conducted 
into the large reservoir A, the jas or 
tiwiire(“ settler”), where the water is 
i allowed to clarify This reservoir is 
I nsnally placed higher than the rest of 
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>s the result Fig 110 represents the made of white or blackthorn, the 
general construction of agr&duatioo l»anche»of whicharee'peciallycrooked 
house A description of that at Scho andat^Iar The water is elevated by 
neheck one of the largest and most pompmg to the reservoir h at the top, 
important estahhshments of this kind which is so arranged that the outflow 
will suffice, as the sjstem is not re can be altered accordmg to the way of 
quired m England, and is hecomii^ the wind The water is allowed to 
less used eUewhere The building is descend through 2 pipes closed or 





916 yd long and II 14 yd high It i opened at will by the valves t mto the 
is filled with a double tier of fi^ts ppe y thence it rises through the 
presenting a thickness of 5J 7Jyd at I pipes and flows out by cocks into pans 
Its base, and SJ 5J yd at the top con from the overflow of which it dnps on 
sequently offering an immense super to the fagots Berthier calculates 
ficies for evaporation The illu«tra that the average evaporation in oi di 
tion shows the whole arrangement m nary fine weather by this means at 
profile end on o is the large reser Moutiers, m Savoy, where cords are 
voir tor the salt water Itisescavated employed instead of fagots the other 
in the ground and widens out at the general dispositions remaining the 

top to c to catch any dnp the wind same is 13J gal for every «q ft of 

may cany away d c are merely stays cord surfaoe m 24 hr At Kis«mgen 
to support the walls of the reservoir the «hed3 are nearly IJ mile Ion" by 
and to sustain the building agamn 26 ft high The water is raised 6 
the lateral pressure of the wind , times in pa«smg from one end to the 

/ IS the wooden framework m whudi other of the building and by this its 

may he arranged 4 vertical walls or strength is raised from to 17*’ per 
tiers of fagots These fagots are I cent of sahnitv Forbes has <alcu 
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Iat«d that here nearly 3 milhon cub . centre so that a new pan is rather 
ft of water are evaporated annually I deeper at its aides than m the middle 
by this means The fir=t set of fagots ] but they soon flatten out and warp in 
are stained brown by feme oxide wbidi I esnous directions under the mfluence 
encrusts them and they all have to be of the flnng On the Contment cast- 
changed every 2 year* or so on account ' iron pans have been in some cases 
of a deposit of calcium carbonate adopt^ and cast iron plates substi 
( thornstone ) which coate them I tnt^ for the smaller wrought-iron 
By whatever means the strong teone ones universally employed in this 
IS obtained it needs evaporation to i country in the part of the pan just 
produce whit* salt I over the fires Besides the advantage 

Brme evaporating pans are built of I accruing from the less tendency to 
common boiler plate J-J in thick the i buckle and warp the cast iron has a 
plates bemg about 4 ft long 1^ 2 ft I much higher conductive power than 
wide and well riveted tf^^er The I the wrought iron and the advantage 
plates are usually of rather smaller ' of cheapness The plates are not 
dimensions in the part immediately i made much thicker than the ordinary 
over the fire than elsewhere on the ' wrought plates and are cast with ex 
bottom or floor of the pan as by this tenor fliogasall round their edges ty 
means some of the tendency to warp I which they can be bolted together 
and buckle is support to be avo ded I beneath viie pan They also have 
In England the usual ditnensioas for grooves cast in the r edges to receive 
fine and extra flne salt pans are 30 ft | asbe tos cord or ceasot by whii' 
long by 22 25 ft wide and 1 ft 9 u> when screwed up they can be made 
deep This pvea an ersporeting eur watertight ^ere it not for f**r of 
lace of 72f>-750 sq ft Butter tall their greater fa^gfiity and tome thsr 
pane are perhaps a tnfle longer asy culue> o/ adjustment they would 
36 ft by 22 25 ft and thesamedeptm i doubllees be employed m thiscouatiy 
with an evaporating surface of 770- thus avoiding leakages into the flues 
875 sq ft Common end fishery pans and the consequent production of 
range from 50 to 70 by 22-25 ft and ' targe stelsctites of salt techcioelly 
have the same depth presentuig an i teimed cats an intolerable nuissnto 
evaporatmg surface of 1100-1750 «q | to the aelt maker In Austria such 
ft some fishery salt pans heloogiog cast uvin pans are now m use and 
to the Enttsh Salt Co at Aoderton are their advanCsgea will bo msmfest from 

90 ft by 22 while at Stoke aod "Win* thefollowing comparativeexpenmente 
ford are fishery salt-pens raggiDg up made at Berchtesgaden under like con 
to ISO ft in length Beyond 70 ft in dihona of firing etc — - 
length however there really would Temperatore Ooetof 

not seem to be sufficient gam at least stu a«d in lasin 

with the quality of fuel used in Che- P*“- l«wce. 

shire to compensate the increased cost £ years 

ofconstroctionacdrepairs laTtaa<x sheetiron 64 4°F 74 8 12 
the common and fishery salt-pans are (jast iron 75 2°F 34 4 21 
about the same sizes as ours onfy 

perhapsatnflewider and at Dombaele It is also somet mes the practice 

near Ifaney where Botta has earned abroad to make the psOs mlh pistes 
the manufacture to as great perfeetwn riveted on to T iron bars runm^ 
as IS attained in perlips any works across the width of the entire pan the 
the pans ipoSles) are 72 ft by 29| ft central flange of the T iron stauding 
by 43^ in with an evapiwating sur&oe up between the edges of the plates 
of 2121 sq ft and these latter having the nvets 

The floor of a pan is usually made countersunk into them This seems 
slightly arched upwards towards the somewhat to prevent the buckling 
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Wooden pans have been and etiU are 
employed One belonging to Thomp 
son, of Northmch is 4 ft 6 m deep, 
12 ft wide, and 75 ft long. The 2 
ends are of sheet iron, and a long sheet 
iron cylmder closed at the 2 ends by 
steam tight doors, runs from end to 
end This cylinder is about 18 to 
diam and is supplied from above at 
about the cuddle of the pan by means 
of a lateral pipe with waste steam from 
an engme and boiler near By this, 
the pan » hept at a temperature of 
about 90°-100°F This pan is said to 
produce 45 50 tons of extra fishery 
salt every 6 weeks or so 

In Cheshire and orcestershire,the 
fire places, usually 4 m number 
measure about 4-5 ft from the door 
to the back, and are about 8^4 ft 
wide , from the bottom of the pan to 
the mte bare is usually about 3 ft 
In the case of very long pane this 
height may increase to 3 ft 4-5 in 
The Rates are formed of square 
wTougnt iron bars, it bemg found in 
convement m salt works to employ the 
improved cast iron * fish Mined 
bars Thu u on account of the great 
liability to choking with clmfcers and 
caking of the ashes with the bnne 
which dnps from leaks over the fires 
fusmg into clinker, and clogging the 
grate bars The blows necessary to 
detach these masses would seriously 
endanger cast iron bare but certainly 
the shape of the hare might well be 
unprov^, and rocking bare such as 
those employed m pyrites kilns and 
elsewhere might be more genendly 
introduced with advantage Thefirrog 
is usually done in a stoke hole with 
steps on each side leadmg up to the 
pathway around the pan 

In Praace often 2 fires only are put 
under each pan The general con 
Btruction of a French salt works u 
rather more regular than m those of 
this country, and the pans are usually 
placed aide by side in sheds while a 
common flue connects with the outlet 
flue of each pan, and such anange 
ments are made that, when required 
any one pan can be cut off by a damper 


This common flue is made to pass 
^ beneath one or more long deep pans 
fed vnth cold bnne, and from these 
the brine is fed already more or less 
warmed, into the evaporatmg pans 
English pans are always set on bnck 
work, and their bottoms stand about 
on a level with the ground, overlap 
[UDg their sustaining walls by some 
mches, and reposing on longitudinal 
flues These latter are usually 4, cor 
responding m number with the fires, 
and run straight nearly the whole 
length of the pan, sometimes entering 
a chamber at the far end, and passing 
thence to a low chimney serving one 
or two pans but sometimes they con 
serge simply into one common flue, 
ninniog the whole length of a row of 
pans and having an exit to the mam 
chimney At tines the flues do sot 
coDtmue the whole length of the pan, 
which IS then supported here asd there 
by pillars or nu of walls built m 
parallel lines Sometimes no flues at 
all are employed the pan being merely 
eustamed by pillan and bnekwork, 
sandstone or cast iron The whole 
epacetben beneath the panconstitutee 
one large flat flue, through which the 
heated gaeee find their way unescum 
bered This plan u common m Wor> 
cestershire 

On the Continent, other dispositiona 
of flues are often adopted At Nancy, 
and pretty well throughout France, 
the flues from each fire (often only 2) 
run down to the end of the pan, re 
turning towards the fire-end and hack 
agam once more to the chimney or 
mam flue, each flue thus formmg 3 
parallel lines This plan has been 
tried in England, but is not now usu 
rfly employed, the simpler form of 
stnighh fiuea leadmg from each Are 
light away to the chimney or common 
flue seeming generally to be preferred 
Here m England also they usually 
have 2 “ de^ flues, as they i-aU 
them, one on each side beneath the 
pan these bemg spaces like flues, but 
completely walled up at each end so 
that no ga«es can enter them The 
flues are usually 2-3 ft deep, of a 
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capacity in fact to admit a man or of the trunk farthest remored from 
boy , and between the entranceof the the flre« rises a wooden chimney 
flues and the fire place is budtawall 10-15 ft high, for carrying ofl" the 
ot fire hnck, reaching to within 18 la Hearn from each pan , it pa ses through 
of the bottom of the pan 0»er this the roof of the budding m which the 
“ bridge, as it is caUed the heated work is earned on bometimes fan 
ga'es pa'3 before entenng the flue, blowers arc placed in this and the 
and a= the bncke of the bridge become mam chimney, Co eipedite the eiit of 
red hot they tend to induce a more the steam It is a»«erted by many of 
perfect combu tion of the •moke before the EVench salt makers that notwitb 
It enters the flues where jt would staadmg the greater co t of covering 
become too rapidly cooled by contact in the pans in thi- manner the Uo 
with the bottom of the pan and soot -ened faciUty of egress for the •team, 
would fall the inconyecience, and the somewliat 

Id Cheshire and other places u> larger amount of labour inrolyed m 
England the evaporating pana are at drawing the pans they are compen 
tunes employed quite open and exposed sated by a considerable economy m 
to the aky. but nowadays they are lhe«>inbu«tibleeniployed through the 
noftly rurroueded with she^ tbe<« dinunirbed loss of heat by radiation > 
being furruohed with yentiialing open j certainly ther obtain cleaner products 
uga in the root, to facilitate the escape ' than English salt makers At the 

ofsteam OntheContinent allexcept Dombasle salt works, one of the best- 

the floe and butter salt paiu arc gene oeoaged and be<t organited to fhsnra, 
rally covered in with wooden trunks, on the contrair, with 100 lb ot the 
flat on top with sides convecgiog | email poor coal from Saarbnick they 
upwards thus forming an elongatea only produce 160 170 lb of oomBon 
truncated cone about 5 ft high over >,alt This coal is, however, far » 
the pan All along the tower parts of fenor to the •lack used m Che-hire 
the siting sides of this cover and on and fVorcesterahire, and it is not ens 
both flanie of it are frames fitted ployed for fine or butter salt, beiM 
with shutters removable by hand. By | unable to maintam a pan m coneinueo 
removmg one or other of these, the ebulhljon so small li its heatingpower 
progress of the cijstallisation may be It la used on account of its low 
watched A shelf is sometimes made, , and its yielding s gentle difliised heat 
running along the whole length erf this | suitaUe for the work 
cover of the pan, ]u»t above the shut Both in England and abroad, et- 
ters , and when the pan is drawn the i tempts have been made to reduce the 
workmen fish out the salt with rakes I loss of heat, chiefly due to the sw® 
and ccoops, and let it dram a bit on m the pam, and the soot of th® 
the drainers alongside of the pan, fluw.by heating by steam ■Whatever 
corresponding to what our salt makers economy there may bo m this method 
call ‘ hurdles, and then pitch it it has not made much progress among 
overhead on to tlua shelf, on wlui^ it Englishaalt maters, though thesyste® 
IS allowed to dram pretty completely, is a oommoa one for other purposes 
the drippings falhng back into the m the sail districts The steam 
pan , thence it is shovelled on to the get covered with scale, which is dim 
flat top of the cover of the pan, wfuch r cultto detach without injury to tben^ 
is set with tiles On these til^, | and they are rather in the way ot 
which are kept hot by the st^m i drawing the pans 
within the trunk during the tome the So cSled ‘ ' machine pans ’ are some 

pan 15 at work, the Kilt becomes dn^, tones employed They are usuaUy 
and IS then on a level with the tnniB ■ wmked m pairs, standing 20-30 ft 
(TTM^osins) into which it la tipped from ^lart, with a small engine between, or 
wagons for storage From that end a ehaftmg running above several ol 
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them driven by an engine at one end | 
this shafting is geared bj beveJ wheeb 
to the Btirrers and la so arranged that 
any one or more of the pans can be 
thrown into or out of gear at will 
The depth of the pans is 2 ft and an 
opening is left tu one side of each down 
to the bottom this opening being closed 
with outside troughs nveted to the 
sides of the pans The bottoms of 
these troughs go lower than the 
bottoms of the pans that any salt 
swept out of the openings falls into 
the troughs and cannot return into 
the pans The pans are fitted with 
conical covers of sheet iron through 
the centre of which pas« iron ipmdles 
geared above to the pinions of the 
shafting by bevel wheeU and rest 
mg on the bottoms of the pans m 
which they are free to turn The e 
•pindies are attached to their lower 
parts to arms or stirrers carrying 
scrapers swinging loo elv beneath 
them and restmg os the bottomo of 
the pans The covers are fitted steam 
tight upon the tops of the pan and 
each u provided with one or more 
manholes by which worbrneu «ai 
eater to clean the pans T1 ose parts 
of each cover corresponding to the 
parts left open in the sides of tb° pans 
are brought do vn so as to partially 
close the opemnga and come jUst low 
enough to dip into the bnoe about 
2 m when the pans are about I filled 
while the spindles pas ing through the 
covers turn in atiiSing boxes Thus 
when the pans are closed they are 
•steam t ght and there is no c-sit for 
the steam unles hy forcing the water 
out of the pans mto the troughs or 
passing off % the fiuee Each pan is 
fired 1^ 3 fires and boiled as for fine 
salt while the spndle carrying the 
arms and scrapers la made to rotate 
The incrustation of the pans is thus for 
the most part avoided while very fine 
salt IS produced and is swept bj 
centrifugal motion into the trough 
whence it is contmuously ladled with 
a scoop drained on hurdle* and 
sent to the stove or the butter salt 
bms a* the case may require The 


^ises from the fire under the pans 
and perhaps from the fire of the 
engme are made to pass to the dues 
beneath the outer pans Both the 
pans which are heated by tl e steam 
atand on short bnck or iron columns 
without flues the pans taking the 
waste gases are set upon winding flues 
such as already described as being m 
frequent use in France 

Sometimes an ordinary boiling pan 
IS mounted n-i(h s fishery salt pan 
behind it so that the flues from the 
former pas^g beneath the latter this 
pan al o becomes heated ty the waste 
ga es The Cheshire Amalgamated 
bait Co have some interesting and 
peculiar composite pan" kno vn as 
cUy or tank peas also working 
on tt^ principle Rg 111 represents 
a ground plan of tins arrangement 
and Figs 112 113 lU aretraesvem 
«ect ons on the hues D E F G BO 
re pectively The boil ng pan <t is 
placed with Its upper edge oti a level 
with the ground or knrely above it 
It IS of the usual depth of 1 ft 9 m 
and of the form shown The fl hery 
Milt pan h utih ea the waste heat of 
the furnace gases after they leave the 
flues beneath a There are 8 fire 
places/ and 3 flues e beneath a to 
gether with 2 dead flues Alongside 
of and parallel with the pans a 6 is a 

S itortrencbc aboutfft deep 10 13 
t wide and 30 40 ft long It is 
puddled with clay and hned with 
bncks throughout the sides and 
bottom The upper edges of this 
tronch are about 4 5 in below the 
level of the upper edge of the pan a 
A part ng wall of bnckwork also 
divides this trench c long tudmally 
mto 2 compartments of equal width 
This wail however only goes to mtbm 
about 10 ft of the end of the trench 
farthest from the fires and to within 
2 ft of that end hich is in a hue 
with them The side of the pan a 
turned towards the trench is cut out 
at the end farthest from the fires and 
a shallow channel of sheet iron just 
1 as deep as the pan connects it with 
the doable trench while the space k 
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contained betw een a and the trench is 
filled up with a bed of masonry, the 
surface of which slopes gently from 
the upper edge of a towards e, so that 
the wa'te bnne from any salt drawn 
on to it may drain mto c t is con- 
nected with d by a short wall, and a 
pump 13 placed at h, while another 
sheet iron channel only 2 ft wide, 
but of the same depth as a, leads be 
tween the pump and the pan a 
There is a small pit made cd 
masonry, at the end of this channel , 
and at the end of the parting wall, at 
d, IS a fiat space just large enough for 
a man to stand upon to look after the 
pump when requisite ^ith this 
arrangement, if Inine be poured in hy 
the hnne pipe », e will be filled, and if 
the infius or the hnne be continued, 
a and 6 may be filled till c is nearly 
oeerflovriDg and a becomes full to 
within 4 S in of its upper edge If 
then the pump A be worked so as to 
lift the b^e from c and cause it to 
fall into Q, it will fiow back into <i, 
and, circulating through a, will pa«3 
anin mto e thus a steady circulation 
of the bnne may be maintained in the 
directions shown by the arrows on the 

E round plan, so long as the pump is 
ept going If then the fires /, F\g 
114, be lit, the bnne will be healed id 
a, and circulatmg la the manner de 
scribed, enpose a large evaporating 
surface The heat is so managed in 
these pans as to produce butter salt in 
a and common salt in e , while at g, 
where the pump produces constant 
i^tation, very fine salt is formed 
Amund the clay pan, the butter salt 
pan, and the fishery salt pan, are the 
usual paths for the circulation of the 
workmen, and the places for the so 
called “ hurdles m upon which the 
salt is thrown to drain The Et<^ 
hole 13 below the level of the ground 
The fishery salt pan b may be mounted 
on columns of brickwork or cast non 
Without separate flues, and the cbim 
ney at the end of this pan carries off 
the furnace ga^es These pans seem 
to produce very fine qualities of salt, 
particularly the common salt from the 


pit e The yield is about the same (as 
regards weight of salt to weight of 
coal consumed) as with the ordinary 
pans, but the repairs are somewhat 
less and certainly the qualities of salt 
produced are very fine The chief 
drawback to them is a rather greater 
tenden^ of the pan a to become 
coated with scale than in the case of 
the ordinary butter salt pans 

Otto Pohl 8 arrangement consists of 
2 £upenmpo<ed pans, at one end of 
which the fires are placed the heated 
gases, passing between them to the 
chimney at the other end, heat the 
upper pan from below m the ordinary 
way, while they sweep the surface of 
the bnue m the lower pan, which thus 
constitutes the bed of this portion of 
the fiue Figs 115 to 120 show this 
arrangement m ground plan, longi 
tudinal and transverse ‘ections, end 
ID side and end elevations Milner, 
of Alarston, near Northwich, has a 
pan mount^ on this same principle, 
which Pohl states to be an adaptation 
of the pnnciple of the saltmgdown 
pans of the alkali makers His ar 
nDgemenl, however, differs from that 
of Pohl m that the upper pas is du 
pensed with, being replaced by au 
arch of brickwork According to 
Pohl 8 syatem of ocnstniction, the 
lower pan 13 6 ft deep It may be 
made of boiler plate or of cast iron, or 
for that matter, the bottom and lower 
parts of its Bides might very well be 
made of elm or pitch pme, with cast- 
iron eniL, and framing Pohl tried 
brickwork for the construction of this 
lower pan, but abandoned it on account 
of leakage In the pan figured, how 
ever, he has formed the bottom of 
tiles embedded m clay Pillars of 
ciat iron rising from the bottom i of 
thia lower pan support the upper pan, 
which IS of the ordinary make, and, 
demands no special descnption The 
mterval between the two need not, 
accMding to Pohl, be more than 3 in 
In practice, however, 5-fi in is not 
too much from the bottom of the 
nj^ier pan to the surface of the bnne 
m the lower one when completel" 
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gases enter between the pane where 
they tend to become rapidly cooled 
with proportionate liability to deposit [ 
soot Fig 120 shows the front elera 
tion and the arrangement of the 
shding doors b Pohl at first earned 
his upper pan nght orer the fires 
He now stops short behind them 
covenng them in inth arches of mse 
sive bnckviork so as to avoid as far 
as may be loss of by conduction 
in thu quarter He aho [noposed to 
make a sort of short circiatona flue 
through which the products of com 
bustion might be made to pass on 
their road to the space between the 

C hy build ng 3 arches over the 
constructed so as to reach alter 
nately to the back and to the front of 
the me place hke the helves of py 
ntea>duat kilns These arches he 


smoke while they sened to mteh the 
dust and ashes earned over from the 
fires Thu plan however he appears 
to have abandoned A further pro 
vision was made for gettmg nd of soot 
by keepmg the lower pan always filled 
to the bnm making the end of it 
farthest removed from the fireoatnfle 
lower than (he fire end and sides and 
keep ng it full to the bnm at that 
end lluch of the soot falhng on 
the surface of the bnne m bght flocks 
would float thereon and be cvned 
off over the end of the pan the 
draught towards the chimney 

Between that end of the pan and 
the entrance to the chimey is a soot 
box or closet n with a door for clean 
ing it out Kot nthstanding all the^e 
precaut ons large quantit es of soot 
are liable to become condensed either 
upon the bottom of the upper pan or 
between the 2 pans and falhng on 
the surface of the t«inc get earned 
down and mixed with the salt ren 
denng it black and totally unfit foe 
food This quahty of salt however 
has been found specially suitable ioe 
the Hargreaves salt cake manufacture 
so that tl e small quantities cow 
duced fiud a ready enough sale as the 
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salt does not signify The metho! 
shows an important economy of coal 
and aceordmg to Pohl gives 3 tons of 
butter salt with the same amount of 
fuel and labour as is requisite for pro 
ducing 2 tons by the oil methods 
The use of gas from a Dow on gas 
producer would obviate the soot com 
pletely while it is probably preferable 
(acconimg to Slilner s plan) to do awaj 
altc^ether with the upper pan eta 
ploy mg merely a bnek or tile coi enng 
as a reierberatory and radiatmg sur 
face to throw the heat down into the 
lower pan and so get nd of leakages 
salt cats and much cobbl ng and re 
pairs involved m workmg by bottom 
beat Accordmg to some expenments 
by Pohl while the temperature of the 
upper pen remamed suitable formaking 
common salt or ordinary fishery salt 
that of the surface of the brine in the 
lower pan was maintsmed at full boil 
log and the produce so far as grain 
was concerned was very fine butter 
ssdl while no scale wortli mentioning 
forms in the lower pan Be gives as 
a result of 16 days Mihng with bnne 
coDtaimng 25 27 per cent salt for 
57 tons of slack (from Little Boulton 
Colliery Lancashire) burnt— 82 tons 
of fine butter salt and 19 of common 
salt while on the old system the 
82 tons butter salt woul 1 have taken 
54 tons 13 cwt and the 49 tons of 
comcDoa salt 26^ tons or a total of 
81 tons 3 cwt sho ving an economy 
of 24 toQs 3 ovt Instead of the 
gases escaping into the chimney at a 
temperature of 600® P (325®C ) ss 
during the manufacture of salt with 
the orrUnary common salt pans or at 
I a temperature of 800° 1000°F (425°- 
638°C ) as when making butter salt 
they never rose even with tl e strong 
eit firing above 288°F (142°C ) 

Pohl states that in a subsequent 
bial after lifting the top pan at the 
end nearest the fires to a he ght of 6 
ID and lowering the other end to 
within 3 in of the surface of the bnne 
m the bottom pan he obtained as an 
aven^ result of a senes of bodmgs 3 
tonsof salt for 1 ton of slack the gases 
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passini; oU »t a stiU lower temperature 
while iQ the top pan 200''-20S°F (93® 
98°C ) was the temperature attaned 
m front 180°F (82®C) id the middle 
and 160°F (71*0 ) at the far end 
Soda Salts —The ranous deseno 
tions of soda pan and setting are shown 
in Figs 121 to 126 The apparatus is 


I tected by the solid brickwork from 
I burned An ingemous form of 

I pan baa been occasioi ally tned It 
consists of 2 compartments the one 
heated and the other kept cool con 
I nected by a Urge tube The liquon 
j are kept m constant arculation 
I between the 2 compartments crystal 
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crystallise out in the manner described, l that lead is less acted upon than iron, 
IS bod^ down to dryness in a pot o£ I bntthe latter isoften preferred as being 
the form shown m Fig 129 In this moredurable It seems to be an open 
way only an inferior article la obtained I question whether cast iron or wrought 
but by evaporating to dry- 
ness m a shallow sheet iron 
pan, similar to that shown 
in Fig 127, a fine product 
may result 

Chlorate of Potash — 

Every manufacturer of pot 
ash chlorate is aware that 
his boiling-down pans are 
acted upon hy the liquors, 
even when they are free 
from chlonne or hypo 
chlonte The clear liquid 
becomes turbid dunng the 
eiaporatios, aedta the case 
of iron pans deposits a red 

muddy precipitate In the Fto vii 

case of le^, the formation of 
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a mud IS not so conspicuous , evidently 
the lead oxide originally formed de 
composes with potassium chloride into 
caustic potash and lead chkside, at 
least partially Usually it is assumed 


I iron IS more suitable for such boiling 
down pans , the latter are cheaper for 
[aige sizes and mo*^ easily repaired 
than cast iron pans, but are more 
quickly acted upon by the liquors 
Some experiments made by Dr 
Lunge mduced him to arnve at the 
followiog conclusions — 

1 All metals employed are acted 
upon by the boiling liquors treated 
therein, more so by concentrated than 
by dilute Rohitions of potassium chio 
rate, and most of all by the mixed 
I solutioa of calcium chlorate and chlo- 
! nde formed in manufacturing 
I 2 The weight of metal dissolved is 
always smallest in the case of cast iron, 
fw the greatest in the case of lead, 
wrought iron holding a middle place 
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but bem5 not much worse than cast 
! iron If we consider that the calcula 
tions from the chloride fonned are 
made from pure iron but that cast iron 
only contains 90 9i per cent of such 
the difference between cast and 
wrouRht iron la still reduced 
3 The weight of chlorate destroyed 
does not differ very materiatly whether 
cast iron or lead la employed 

i S nee in any case the quantity of 
chlorate destroyed is not essentially 
lest in the case of lead pans than m 
that of iron pans but the loss of meta* 
dissolved (as well as the cost of firing 
and repairs) is much greater with lead 
than with iron boilmg-dowD pans 
made of iroD are preferable Co leadeu 
ones According to the practicaU) 
most imporUat senes of etpenmenu 
there is iio essential difference id re 
spect of acton betieeu cast and 
wroitght iron 


Explosives and 
Blasting Compounds 

Gunpowder — The component 
parts of gunpowder are saltpetre 
sulphur and charcoal The proper 
tioTta of these ingredients vary a little 
but as will be seen from the table 
giTen further on the variation is but 
slight 

Saltp{tri — Crude saltpetre cannot 
be used for makmg gunpowder The 
crystalline flour quits free from chlo 
nde IS the best for the purpose The 
washing process is esrr ed so far that 
nitrate e/eijrer produces no prwipitste 
ID the purified saltpetre Tbegenersl 
rule IS to use tie saltpetre wlulit 
slightly damp allcwjtig for the pro 
portion of moisture when mixing with 
the other ingredients This saves the 
processes of drying and grmd ng the 
saltpetre before mixing with the eul 
pbur and charcoal 

Sulpkur — Peflned sulphur in rolls 
is used Thu must be reduced to on 
impalpable powder which u usually 
effected by placing the sulphur in 
hollow wooden drums having projec 
lions or brackets inside A number 
of small brass balls are put into tbs 
drum mill the sulphas and the dnim 
■a made to revolve for su hours when 
the action of the balls and projections 
reduces the sulphur to very fine pow 
der which la then extracted through 
wire gauze Any small ‘particles of 

sand or unequally pull erised sulphur 
aretheusepsAtedbyaboltingmachine 

Chanool —The quality of the char 
coal depends greatly upon the material 
from which It is obtained and the 
manner in which it is prepared. Tbe 
soft woody parts of plants wb ch peld 
a fnable porous charcoal leaving very 
htUe ash are preferred Black alder 
sfandle tree poplar chestnut vine 
Btalkaand willow are most esteemed 
Remp stalks fibres of flax and old 
linen also yield a very good charcoal 
Remove the bark leave? and smaller 
branches selecting branches 1 to 2 
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inches in thickness These are cut 
into lengths of 5 or 6 feet, and tied m 
bundles, weighing about 30 Ib The 
wood will not be injured by esposuie 
to the ram, as that tends to remore 
estractiTp matter The carbonisation 
IS effected either in pits, or m cast iron 
cjlinders The yield of charcoal is 
IS to 20 per cent , when prepared in 
pits, and 34 to 40 per cent shea 
prepared m east iron cyhnders The 
process of manufacture is similar to 
that adopted for ordinary charcoal, 
the pits or cyhnders, however, replacing 
the ordinary kiln If the charcoal la 
intended for sporting ponder, it may 
be withdrawn whilst of a brown 
colour, when it is called ' red char 
coal ’ This would mAe a powder too 
explosive for war purposes The latter 
IS prepared from the black or distilled 
charcoal, which is more conmletely 
calcined, and is used by all English 
makers The best quality hasa bluish 
black colour, is light, firm, and slightly 
flexible end should be u«ed immedi 
ately it is made, as it rapidly detenor 
ates by keeping Charcoal that has 
been too highly burned for war powder 
» used in the manufacture of blasting 
powder, as that need not be so inflam 

—The required quanti 
ties of sulphur and charcoal are tbo 
roughly pulvensed and mtunatety 
mixed, by being rolled for about four 
hours m a cast iron drum, with numer 
OU8 small brass balls, at a siieed of 
about 2S revolutions a minute When 
the misture is complete, the powdered 
sulphur and charcoal are remov ed from 
the drum and a proportionate quantity 
of saltpetre is added Great care 
must be used in weighing out the 
various ingredients, according to the 
quality of the povider required, as 
upon that, and the complete inivin|T 
of the materials, the success of the 
manufacture depends 

MiXiTVj — The powder is put in a 
mixing machine, which la a leather 
drum, in which are placed numerous 
smSfi ’Dronze 'bafls Tne machine re 
volves at 2S to 30 revolutions a minute 


and m about 4 hours time the mixing 
IS complete 

Granv!aiin(! — The powder Iiavmg 
been damped and pressed into cakes, 
must then be crushed to the requu^ 
size of gram It u first roughly broken 
mto lumps by small mallets, it is then 
fedmto the granulating machine, which 
IS caused to reiolve for J5 or 40 mm 
utes, at about 10 reiolutionsa minute 
A small stream of water enters the 
granulator , the movement of the 
TTi;u-hine rolling the damp grama con 
staotfy among tiie dry meal powder 
causes the latter to adhere to their 
surface, and each gram is thus increased 
ty concentric lay era When the small 
meal powder is ell absorbed by the 
actioDOf thegranulator the material is 
placed in a barrel ready for equalisation 
— The grains as they 
come from the granulator ore of vanoua 
sizes they are therefore sifted over 
two leather or parchment sieves, one 
of which IS pierced Co separate the 
grams which are too large, whilst the 
otherallowsalltbedust topass through, 
retaining only the grains which ore of 
the desired sue The small refuse 
powder which has passed through the 
sieve n again placed in the granulator, 
and acted upon as before described 
Ola'ttm — The powder is placed in a 
cask or barrel, winch revolves on its 
axis at about 40 revolutions a minute , 
by the frictioa of the grains against 
each other they become round, smooth, 
andpolished inwhiohstate the powder 
will bear the sliaking and friction of 
osmage without injury, and is less 
likely to absorb moisture than when m 
rough and angular grains 

Zlryini; — The powder roust not be 
too raptdfy dried, a temperature com- 
menemgat about 66* F , and gradually 
increased to 130® or 140* F , is a safe 
one , the operation requires 3 to 4 
houia, and is best performed in a room 
warmed by steam pipes or hot air flues 
The powder is then fit for use, and 
may be packed in sacks, to be after 
wards placed in casks, or in double 
I ca^ sporting powder is usually 
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Gun Cotton — (a) If only* <maU I 
quantity la required — M it oz of I 

S ure, dry nitrate of potash mth 30 
dr of sulphuric acid sp gr 1 845 
and stir into this mixture carefull; 
\20 gr of best carded coUon As 
soon as saturation u complete ui about 
one minute, if proper care baa been 
used throw the cotton into a large 
pan of clean ram water, and change 
the water repeatedly until btmua 
ceases to show the presence of acid 
then squeeze it m a cloth and after 
being well pulled out dry it at a tem 
perature of about 180® F 

(i) Tahe 1 oz of cotton 5 fl oa suI 
phunc acid 5 fl OZ mtnc acid mil 
the acids in a porcelain mortar immerse 
the cotton in the mixture and stir it 
for three minutes with a glau rod 
decant the liquid pour more water on 
the mass and repeat the process until 
the washmg ceases to give a precipitate 
with chloride of hanuni Dram the 
product on filtenog paper and dry m 
a water bath 

Fulminates — Gold Add am 
mooia to a solution of terchlonde of 

S old , the buff precipitate which it 
eposits IS nolsntly esplonre at a 
gentle beat 

To make the terchlonde of gold dia 
solve gold m hydrochloric acid with 
one fourth of its volume of nitnc acid 
Evaporate on a water bath to a small 
bulk , when cool yellow pnamatic 
crystals of a compound of the ter 
cUonde with hydrochlonc acid are 
deposited, from which the hydrochloric 
acid may be expelled by a gentle b^t 
not exceeding 250° F The terchlonde 
forms a red brown debquescent mass 
which dissolves very readily m water 
Mercury — (o) This highty explosive 
compound consists of protore of 
mercury united with an acid — fnlminic 
acid formed of cyanogen and oxygen 
Fulminate of mercury is jnvpered by 
causing alcohol to react on the acid 
protomtrate A quantity of mercuiy 
IS dissolved m 12 parts of nitnc nod of 
35° or 40° B and 11 pirts of alcohol 
at 86 sp gr are gradually added to 
the solution , while the temperatureis 


slowly elevated, a bvely reaction at 
compameil by a copious evolution of 
reddish vapours, soon ensues, when the 
liquid on cooling, deposits small 
ciystala of a yellowish white colour 
Fwltmnate of mercury is ou* of 
moBt explosive compounds known, and 
should be handled with great care, 
especiaUy when it is dry, and it 
detonates when rubbed against a hard 
body It dissolves readily in boding 
water hut the greater portion is agam 
deposited m crystals dunng cooling 
The fulminating material of per 
cussion caps is made of fulminate of 
mercuiy prepared as just stated, after 
having bwn washed in cold water 
The substance is allowed to dram until 
It contains only about 30 per cent of 
water and is then mixed with | of its 
weight of nitre which mixture is 
ground on a marble table with a muUer 
of guaiscum wood A small quantity 
of the paste is then placed » each 
copper cep and aUowed to diy, the 
fulminating powder m the cap being 
often ooverM with a thm coat or 
varoisb to preserve it from moisture 
<5) Weigh out 2o gr of mercury la 
e sratcb glass, transfer it to a half pn t 
pi^cm add a measured \ oz of oral 
naiy concentrated nitnc acid sp P 
1 42, and apply a gentle heat ^ 
soon as the mercury is completely 
dissolved place the pipkin upon the 
table away from any flame and pour 
quickly mto it at arm s length 5 
measured drachms of alcohol 87 sp 
gr A brisk action will ensue and 
heavy white clouds will arise When 
this action has subsided fill the pipkm 
with water allow the fulminate to 
settle, and then pour off the liquid 

acid Collect the fulminate on a filter, 

and wash vnth water as long as the 
washing tastes acid then dry by ex 
poeure to the air This explodes at a 
tempeiature of 860° F , or by being 
touched by a glass rod which has been 
dipped in concentrated mtnc or sul 
phunc acid An electnc spark also 

—Dissolve binoxide of pl» 
tinnm ,n dilute BulphuTic acid, mix 
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the solution with excess of ammoBia i bmation ly nitrogen the oxygen on 
a blach precipitate is obtained which ] any disturbance of the molecular struc 
detonates violently at about 400“ F ture of the compound entering into 
SUicr — Dissolve 10 gr pure silver, I new combinations with the carbon and 
at a gentle heat in 70 minim a of ordl hydrogen already present in the mole 
nary concentrated nitnc acid sp gr I cole In some of the new explosives 
1 12 and 50 minims of water As these two classes are combined and 
soon as the silver is dissolved the heat I the gas generating power of the second 
IS removed and 200 minims of alcohol I class ts augmented by the admixture 
sp gr 87 are added If the mtnc of hghly oxidismg substances which 
aad and alcohol are not of the exact tend to render the combustion more 
strength here given it may be difficult complete and so increase the amount 
' art the action m which case add of heat generated 


r three drops of red nitnc 
which contams nitrous acid Standard 
silver containing copper may be used 
for the preparation of the fulminate 
If the action does not comoience after 
a short time a \ ery gentle 1 eat may 


Gunpowder — Gunpowder which 
u the most important and most com 
monly used of the explosives is an 
example of the first ebss being an 
intimate mixture of potassic mtrate 
_ . .v.j . s-.. — , or saltpetre (which auppUes the ory 

be applied until eaerveseence begina | gen) sulphur and charcoal Altboush 
.-u-_ »v- .t .1 — >.« some of the new slow bum 

log prismatic powder* the percent 
age* of potassic nitrate and charcoal 
have been increased aad less sulphur 
used the service powder* of vanoui 
foreign Governments epprosunat* 
closely to this composition 


when the fulminate of s Iver wdl be 
deposited m minute needles and may 
be further treated as in tl e case of 
iulmisate of mercurr As the fulmi 
nate of silver is exploded much more 
readdy than the fulminate of mercury 
it muet be handled with the greatest 
caution when diy It should Msepa 
rated into small quant ties each por 
tion wrapped m pamr and kept m a 
cardboard box uotlung harder than 
this should be brought in contact with 
It This mixture is of no use for per 
cuss on caps being too violent in its 

Silver and Ammonia — Dissolve ful 
minate of silver m warm ammoma 
the solution on cooling will deposit 
crystals of the double fulrmuate This 
13 very violent in its explosion and is 
dangerous while still moist 

Modem Explonvei and ikttr Manu 
facture — The followmg matter is 
extracted from a series of Chntor 
Lectures delivered by Profe8BOr\iviaii 
B Lewes before the Royal Society of 
Arts The explosives in use may be 
classified into mixtures and compounds 
the former cla=s containing tlie com 
bust ble and the oxygen supj^ymg 
substance m the condition of intimate 
mechan cal mixture whilst the latter 


Sweden 

Prussia 
Saxony 
United SUtes 
Austria 
Ffouce 
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75 

15 

10 

79 
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76 
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75 

15 

10 

74 

16 

10 

74 

16 

10 

76 

14 

10 

75 5 

14 5 

10 

75 

12 5 

12 5 

75 

12 5 

12 5 

76 

“ 

10 


“ required of a perfect powder 
when the charge is fired m the 
_ /b of the gun the combustion 
of intimate shall commence comparatively slowly 
- 'f I so as to gradually overcome the vis 

class consists of organic compounds | inerhieot the projectile without throw 
coniaimng oxygen loosely ‘beiaincom ug too great a strain on the gun and 
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Itat - 0 » 

SSiVi' SJd >; 1 done 11 

s”Z^«ur"i"h. .1" ^ I s'lsr^LS” jCto” rt«* ^ 

ghould leave the muzile of the w diameter and | m » 

^th the masimum ^ 4 m I iS* mdentaUons «= 

old fashioned gram ponders thia «m increMe the surfaw 

never secured and I Thi manufsctuie of ltn» 

not have Uen u=ed in the mod^ 1»S , “ ,omewhat costly and m 

W pun. as the rapdiU with ^eh I however . 

they burnt thrf" •” '.lormou 


upon the breech 

t^ manmum velocity to the 
tile before it wa. half way 'iP^th^tore 




t.le before It W8. half way up the bore „,,uvj these oaies into a^U 

tesis'S'-fr ”S *.a ? - 

and the charge would occupy too large ^ eonfflg eff ^ ^ 

a*P®t«® . . _..v. .1-.^ K* re moreand™”^**?^!!*^!;. evolution 


and the charge wotua o«.«w « tta „ 

».*i.. -1- 1 ~ I sr“^srf»ES "£z 

tJdU by reduc ng the intimacv «^h t^^ dianw-hed with the 

rrap^^^v-Sitra^riit^^ 




.—"I 

to d„.., c topo. 

“»«» to |.d«b..^to.l• 2 .^^to.^.l““• 

,J^' tta fS?"-! to "" »»> !»• I 11 ^ 5 :*m““to..a to K 


It thkrtime and the larger gram 
powder gave fairly good re-nlte 
Ke first mod fied forms of gun then 
introduced, but as the guns and charges 
mcreased in size this powder mhurn 
,n» became too violent audtbeneit 


Urge found fan 

to breah and it was louuu jjj 

to told up the 


them , ,rith this id®® 

It was m accordance ' first 

that the blacV prism powd 
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ms^e, aod the mcrea»e in nipiditj ib | 
combustion i» due to the enlar^enient I 
of the core and subaequent esposure of ' 
a larger surface, and to the fact that ' 
as the walls of the pnam gro* thin 
they break up, coneertmg the powder 
dumig the last momeDtsof it* enst . 
enee into what is ptacticallyan ltL.G. 
powder, thus giaing enormoualj raj»d 

cotnhuslion due to the exposure tJ a 
large number of fre'h facca 

That this IS really the case ta shown 
by a pmai being ocouionsHy hknrn 
out with the projectile and extin 
gviished hy the sudden ru«h through the 
air, when it is teen to hare been partly 
consumed and broken up in thi» way 
/’inisAiitfj il/tfAorfs — Side by side 
with chess adrsnces in the laechaiucat 
tempensg of the tuiubu tina, other 
adi ances equally great m the manufac 
ture were Ming made It was realised 
tliat m order to obtain mnfonuily of 
re<ulU, aheolute utuforautj of ingre 
dieab-, misiDg, lucorpomcioo, pressure, 
density and degree of ilrjne sas well as 
umfonmty id sue must he attained, 
and new methods were introduced into 
the proeeae of manufacture with this 
object in new great attention being 
also paid to the ‘finishicg of the 
powder pnsms and the blenduig 
together of various haters of powder 
which presented any Tarution in tkeir 
ballistic propertie* 

J/odiifcnfion of pmiurtt ~Xfith 
the continued growth honever, in tbe 
size of tbe guns empl'^ed, otber 
changes became necessary as even when 
using the black pruni powder for built 
np charges tbe pressure given began 
to throw too serere a straizi upon the 
breech of the gun, even when tbe car 
tndges were made Up m such a way as 
to leave air spaces at the seat of tbe 
charge m order to relieve as far as 
possible the initial presaiire 

Coroii Po)r^er — In order to secure 
further modifications m the pressure 
developed it soon became manifeBt 
that chemical alterations in the ixnapo 
sition of the powder would be tieces 
saiy Sir Fredenck iM>el and Sir 
Andrew bwble had already made re 


sevebes whjcb conclusively showed 
tlat advantages might be cecured m 
powder to he U'ed in heavj guns by 
increasing the proportion of carbon and 
reducing the quantiti of sulphur 
present, when 'fr Heidtaann and 3Ir 
Xhittcaho/er aJiaost euaultancoasJy 
produced a prismatic powder, m which 
tbe saltpetre v, as increa-'ed m quantity, 
tbe sulphur reduced and low burnt 
charcoal in larger proportion was cm 
ployed This powder which received 
the name of “Cocoa powder, from 
the browDcolourinip«rled to itlytbe 
eetni-charred woody fibre, gave a con 
Eiderabty lower initial strain and a 
much longer eu^tamed action when 
Used in large gun* 

lo these powder* not only did the 
change id tbe proportions of the ugrn 
dieuts effect a co&<iderable alteration 
in their pioint of i^tios, and rate of 
combustiOD, hut the introduction of 
charcoal produced at a compnrative^ 
low temperature also brought into play 
otber uoportaDt conMderations 
I Charcoal — Tbe chwoal u«ed in 
I making powder wa* at one time looked 
upon as Ming practically pure carbon, 
but It also coDUins certain proportions 
' ofbydrogenandoTygenremainiug/rom 
I the«oodyfihrefromwbichiti»foriued, 
and U moreover haa the property of 
absorbinc oxygen and mouture with 
cousider^le rapidity from tbe air, and 
the psirts which these substances pUy 
ID tbe explosion of the powder are only 
now beginnmg to he thoroughly under 

The amount of hydrogen present m 
charooal eserta an important influence 
upon the ease with which it can be ig 
nited, but the presence of hydrogen 
and oxygen also reduces its thermal 
value, ao that although the value of 
pure Carbon is equivalent to 80S0 
thermal uiuts. the thermal value of 
tbe charooal used for ponder making 
rarely exceeds 6600 

j Where it Is important to retain a 
certain proportion of moisture m 
I powder, low burnt charcoal is of the 
. greatest value, and the Straw carbon 
I Iced hj superheated steam, which was 
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used in the cocoa powder, played 
; important part in impartmg 


constantly pushea the charge from the 
outside to the middle of the bed phte 
with* wooden ‘shorer, so a» to keep 
It under the runners 

The incorporating mills are m a long 
hmldiog contaimng six imlls, ^h cl 
which IS shut off from the next by a 
partition whilst over each is “ 
u^eutem connected bya lerer 
. large wooden shutter which is - 


moat importani pare in imp^uuB ^ 
the densely pressed pnsma sufficient 
hydroscopic power to enable it to hold 
the necessary percentage of moisture 
Pmm Powder —The rntrodudion 
of the cocoa powder waa a great ad 
ranee, bnt with the heariest guns it 
became necessary to obtain even slower 

combustion, andbyshghtmodific^ns of the mill explo- 

powders known mSBC andEXt ^ 

'"rE'iTi ^ I „ tj. 

by Its jUte I SSu^ doV macbme.^whem the 

moulded round the core whilst the | oreaa^ placed m s hopper, and i* 


SBC pnsm a — 

brown colour and bj » circular indeo 
tatiOD round the core 

In maiuiB the new pnam powdert 
ingredients are lint accuisiely 


we*ghelwt allowance being noade f^ 
the moisture present in tfi* ~R"»o 


into what IS termed meal 
refin^ meal is now ‘“bm 

rtitpetre then miirf m the*K^ ** 

charges ol from 50 to SO pound* m a eure „ ^hich renders 

gun metal drum, which c<»^» ^ tard and compect, 

revolvinc in an opposite direction to . it ‘ pres* 

the drum itself ^ misture is then in this ‘ ^lat^ by 

passed through a copper sieve to make | «ke „vs W 

sure that no solid f«<ign material l. ^ ,fiuch re 

r'S™"”!..™ ‘ill.'”™ 


^tenal as the runners themselves, 
and havmg a sloping nm The run 
ners are worked by machmeiy man 
below, and make seven to eight revolu 
tions per mmute 

The green charge is placed on tiie 
bed of the nun and is moistened with 
a very small quantity of distilled water, 
to prevent any of the charge cscapmg 
as dust and also to aid the incorpoia' 

The green charge is milled for from 
three to eight hours according to the 
nature o£ the powder, and a worbinaa 


'n^e under enormou» by 
Siaidio pressure “ 
mouldy "and S 

through the centre, so tMt 
np m the ca^dge the 
free access from end to end 
whole charge 

Great attention is *. 
mg of the new forms of pnsn 

they arc dnai 

3i°C, and then for 12 hours at o i 


luj powder 
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which leaves them ^ith from 1 7 to 
2 2 per cent of moisture which la ^ 
noiwl amount which these powders 
retain under ordinary atmospheric con- 

day s production at the Royal 
Government Factory is inade m 
machmes, and it la manifest that not 
only atmospheric conditions 
slight differences m the 
w'k employed hy the different men 
tending the machmes, 
siderahle differencea m the 
turned out by each machine, »!», n 
unadjusted, the latchea of powdw 
would of necessity give irregular results 
when used m guns 

In order to overcome this IM 
hatches of powder are blended ttol is 
to say. the results obtained by fiimg a 
charge or charges from each batohw 
carefully noted, and the pnams froco 
each batch are then mixed m eucb 
proportions as to P’® 
the results obtoined from the whole 
output . 

ienaiftes —Great attention is also 
paid to the density of these powdei^ 
any decrease in density tending to 
increase the pressure 


„ . 1 Velocity ^ 

Feet per tec. Tout pe 


17 5 
14 6 
12 7 


The way in which powder bums i» 
influenced to a great extent we 
conditions under which it w igmtra 
if some powder is placed in a cylinder 
and touched with a hot wire, it eatohea 
fire and bums with a “ puff but if 
the powder is heated m a test tuto at 
a certam temperature, it explodm 
In the one case the comhuetionsiweads 
from grain to gram whilst m tte 
second case the whole mass la heated 
to a high temperature, and the increase 
m rapidity m burning is manifested 
by explosion Vanatum m pressure 


has a considerable influence upon the 
rate at which povder will bum, m 
' under low pressure the flame f rern the 
powder scapes so rapidly that its 
I Sower of passing on the combustion 
I £om gram to gram becomes seriously 

“^^otton —In the manufacture 
of gun cotton, the best white cotton 
' waste only is used, and is 
free from all grease and dirt w^ch 
I has been ra-evioiisly extracted by boil 
me It with dilute alkaline solutions , 

' uSs IS important, as if any greasy or 
resinous substances remained m the 
cotton, they would form compounds 
with the acido employed which would 

be liable to cause decomposition 

The cotton is first picked over by 
hand ell foreign substances being re 
' moved, and it u then passed through 
the “teasing inachme. in which 
rollers bearing iron teeth rotate and 
' tear up any knots or lumps which may 
exist m the waste after this it u 
passed through the “cutting machine, 
which chops It into pieces not exceed- 
' mg 2 in in length If any moistm 
were present m the wests, it would 
ise evolution of heat on dippmg it 
m the acids, the cotton is theref^ 
dned by passing it through a chamber 
I healed to about 83° C , in which the 
I cotton placed on endless bands travels 
' leckwards end forwards for about 20 
mmutea , it is then weighed up into 
lots of ij lb , called a charge, and la 
' placed m an air tight box, to keep it 
dry until it has cooled down and is 
re^y for dippmg 

The mixture of acids consists of one 
part by weight of nitnc acid of specific 
^vityl 62 to three parts hy weight of 
2 45 by volume of sulphuric acid of 
specific gravity 1 81 These are run 
in the right proportions into a mix ing 
tank fitted with a hd, through an 
<^iuDg m which they can be tho- 
' roughly mixed hy means of a stirrer, 
worked backwards and forwards for 
; some minutes JImng the acids is 
1 attended by evolution of a considerable 
1 amount of heat, and the mixture is 
allowed to stand until thoroughly 
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cool, when it i? run into a dipping 
n-in, a email cast iron Unk, holding 
about 220 lb of the mixed acida and 
euiTounded on the outside b7 ninniiig 
water, in order to guard against nse 
of temperature duniig the formation 
of the gun cotton, which would tend 
to increase the percentage of collodion 
cotton present in the finished product 
The charge of IJ Ih dry cotton u 
now taken from its tin, and la stared 
as quickly as possible into the mixed 
aads, in which it is allowed to remain 
5 or 6 minutes, it u then lifted on to 
a perforated shelf at one end of the 
dipping pan, and the large excess of 
acids squeezed out hr a plate worked 
by a lever The IJ lb of eotloo 
which has absorbed 1 1 lb of acids, is 
now transferred to an earthenware pot 
fitted with a cover, the pot being placed 
in running water to prevent any ri»e 

m temperature and the charge rei^s 
under these conditions for upwards of 
21 hours, when the excess of acids 
present completes the conversion of 
the cotton The nett step is to get 
mf of the free acids which ere still 
present in quantity To do this 
contents of six pots are transfetred to 
a centrifugal machine, consuting ol a 
perforating iron 

route at a rate of 1200 reioln^ona 
per minute, about 101b of acids being 
in this way separated from each charge 
of cotton , , 

The converted cotton is now placed 
m a cistern of waMr, where it is kept 
continually stirred in running water 
until it DO longer tastes acid to the 
ton"ue The gun cotton is now a^un 
wriHi'’ out in a centrifngal machine, 
and IS then boiled for 5 days m wooden 
unks heated by steam coils, the water 
IS wrung out as before, and finally the 
gun cotton should be so far free from | 
acid that it does not redden Uue 
litmus The gun cotton is now re 
duced to pulp in a machine of the 
same construction as a paper makers 
“hollander, m which the fibre sm 
pended in water is made to contmually 
cisa betw een a bed plate and a roller 
both being armed with knives, and 


after being pulped for 5 hows, is w 
duced to a very fine sUte of dinsioo, 
and then passed through a P',^ 

'the "poaching machine “ 

another large oval tank m ’’>“ch 
wheels keep the pulp 
, Uted with a Urge volume of 
I water, which, owing to the fine state 
of division of the pulp, 

the 

^ tesis 

l^e water, whitmg and 
_od.c hydrate^ “ 

leave between I and 2 per t 
free alkali in the finished gun cotton 
The pulp u now drawn 
of a vacuum pump into an ^ ” 
voir, calUd the 'snuff chest, « 

which revolving arms keeP ^ 

l„m «tlli»e. ™ olS 

‘ISld’Th. ."SAl 

“r*"" Ji; ”w to «“ 

lep^nted hydrauia pi« 

Jrs, F.W, aad ""gj 

Jb. Moak. .uHaaaUlj tod « “ 

lead to large q^n 

fumls-ondes of wimge" 

titles of red iume» . acid and 

—and the formation of oxauo a« 
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other product* whdat even a b^I 
nse in ttmperature increases the pro 
portion of coUodion cotton preaent. 
S.d so detracts from the value of the 
finished product In the second rtj^e 
of the manufacture— from the removal 
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Having tested the finished gun 
cotton for alkaline matter, it is 
at a low temperature and tested fOT 
evolution of acid This u done by 
facing a small portion of the finely 

• “ h'S'S. i 

mi of the blocks, the object of^ the i^e , 

owrations is to thoroughly ^ Jbe h^tmg^^iuc* ^ discolour 
converted fibre from every j abon'of the paper must take place for 

f,ee -d. Xt 10 Ses If there is any 

proved that it to a P ^ present, nitrous fumes will be 

^wing to the retention of „oW 4hich wdl attack the potassic 

that the explosions Uberatmg iodine, which at 

the early v* once gives an indication by forming 

were due Cotton ^^en exam^ | 

under the microscope is ^n . The percentage of collodion cotton 

sut of nimuto tubes 

immersion in the mixed aci^ b^ P'^*“ ,^,gted sample of the 
filled with them ordmarv 1 eun cotton for some hours with a 

cannot be ^ ' Suture of alcohol and ether, which 

rmsing process such as wm ai dissolves the collodion cotton but not 

considered suffiaenl, juUy nitrated product ^Vhea 

impure ««« Lmumed by the i W gmns of the gun wtton are treated 
ehemioal echon is m this way for 8 hours, with frequent 

traces of acid ^ of I ,hakmg mtb 4 os of a mixture "f 

ated heme confined to the oeo^ ot 


the mass \ the non conducting pro 
perties of the cotton sunouning it , 
the action increases very rapidly with 
the nse of temperature and a point 
IS soon reached at which the gun 
cotton becomes igmted The habiUty 
to spontaneous decomposition u muen 
mcreased when cotton which has not 
been thoroughly cleaned or which 
contains any fatty or resinous matter 


2 parts by volume of ether and 1 
' vohune of alcohol, the loss of weight, 
due to collodion cotton dissolved out 
from It should be very small Un 
converted cotton can he detected by 
treating the gun cotton with acetic 
ether, which dissolves the converted 
but not the unconverted cotton fibre 
Gun cotton differs very widely from 
gunpowder in its properties, requiring 


„„a'srv'tS"p"T.h to i 

pl.,,ljtol„todp,.<l»« to™b“ 

This latter cause und ^ go Ijelo* 204° C Gun cotton 

a source of danger m can be fired by striking it with a steel 

tet manufactured hammer on an anvil The explosion, 

left long „f I however, is confined to the portion 

1; ih. itto. M to* “iri! 

preset* The “ finKbS^gu” | which ^n cotton burns is <i^“'^ent 
rV^Thnity tteLincd‘''"tir^Xl^ lS^-ud,lo“suM 

"rj,s"‘to=.^pi^ss 1 fir wd- z-i 



fflasa rod, bums away so raj«<^ ttat 
toe stm u not scorched or burned 
For the same reason, a piece of 
cotton can be fired upon a small ^ 
of Eunpowder without igmting the 
powder, and grams of powder can m 
5!^ be wrapped up ^ 
the gun cotton ignited without the 
powder being burnt 

Rapid as thu combustion a how 
ever it occupies an apprcciahle time 
as may be -een by igniting a tram of 
loose gun-cotton which takes sev 
seconds to bum a few feel I 

the same time a large flame If gun 
cotton be confined 

Ignition thu flame u mW 

rte mass, and by rapidly 
brings It to the point at which com , 
buswn K«es into ^ 

moT to 185S, when gun cotton wm 
jMUired for destructire purpose* >t 
sSs always confined in 

tiilyearMr E 0 Bro^ of 
Woolmoh. discovered ‘^* *^“ * 
detonating fu«e was erploded m con 
uct with wmpre ed gun 
^confined maw at on« 
enormotu violence and thi* discove^ 
of the po'sibihw of de^ ^ g ^ 
cotton marks the second great auge . 

in the history of the substtnce 1 

The fact that certain untteble com 
pounds could be caused to 
m"tantaneous decomposition by the 
sympathetic vibration ert up n> tbem 
^Vsbarp explosion, either in contact 
mtbor^se to them 

vioudjtnown andhoWe had exploded 
nitro Elycenne by detonabon «ome 
years previoudy 

most ^portent fact was *s«>v^ 
nearly at the same time ^ely, ttat | 
gun TOtton, when wet, and containing 
15 to 29 cent of water couM U 
demnated^nd gave 
than when dry, provided that a 
twrtion of dry gun cotton was j^ced 
m contact with the detonatmg fum, 
the explosion of this portion ensnnng 
tV,« .letonation cf the wet iiia£,s 

The great imporUnce of this to 
covery 1. seen when one 
the sudden conversion of the solid 


^ poll, con'tiiuenh, endows 

Sir?— 

mable and that a hole 

‘S “eS* to. W 

eomea erplc^ively ^ detonaboa 


s,rriSf-3sr” 


_e in rapidity ot ^ 

ot ordinary .eijS » 

rSt rod takes 

boro a stance of a few feet, h ^ 


fired by '^ftoMtion tte 
would travel at the raU o^w ^ 
, minute ^red hot rod, >« 

by touching It with anoreoah'® 

combusbon occupies . Jfe^ved 

Ume and the gaseous pr^ucU^ 

U» the surroundu^ W „„moo 

detonation^ ei:nployed,t ^^jy 

of the Bohd into ^ place m 

the principle of net 
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The products formed during the es 
plo ion of gun cotton lary so grcntly 
with the conditions under which it >a 
and the proportion of collodion 
cotton present that ant attempt to 
construct an equation must be mis 
leading 

When guncotton is fired under ordi 
nary aftnospherio pres tire, the pro 
ducts of combustion are found to he 
carbon dioxide carbon monoxide 
marsh gas nitnc acid nitrogen water 
vapour and sometimes traces of cyano 
gen and hydrocyanic acid but as the 
rapidity of explosion and the pressuVe 
increase so Che products become less 
complex THien detonated the gase 
ous products of the decompctsition 


— 



Carbon dioxide | 

21 21 

32 14 

Carbon monoxide 

1 40 50 

2i 12 

Hydrogen I 

20 20 1 

26 74 

Nitrogen 

14 86 , 

14 00 

'Marsh gas 

0 20 

Hon. 


100 00 

100 00 


Estimat OM of the pre'sure de 
veloped by the detonation of gun 
cotton differ greatly m value Bertbelot 
placmgitashighai 21 OOOatmo pbcres 
or 160 tons on the square mch whilst 
other authorities estimate it as not 
much mere than half this prevsure 
The experiments of fair Predenok 
Abel show that the detonation ot 
moist gun-cotton is rather quicker 
than of drj whiUt the work done 
the same weight of cotton appears to 
be equal in either case The presence 
however, of water in the moist gun 
cotton must u’e up a certain amount 
of the heat but this will be accom 
panied by an increase lu the TOhime 
of the gases owing to the extra hydro | 
'gun ^ihwntceb Tfi, hris hreei* 
to soak the gun cotton lo paiaffiB 


Nitroglycenne 


instead of water in oider to get over 
the trouble of evaporation un 1 this 
has been tned with fairly satisfactory 
results but the addition of a hydro 

I enrbon to a substance alrea ly contain 
too little oxygen for its complete 
combustion seems hardly advisable 
NltroglyceTine — In the manu 
&cture of nitroglycerine a mixture of 
I 992 to of nitnc acid sp gr 1 48 
and 1660 lb of sulphuric acid sp 
gr 1 81 IS thorougl ly cooled and 
run into the mixmg i at made of chcmi 
I cally pure lead ail the joints of which 
1 are autogenously melted together 
The glycenne is then slowly and care- 
I fuUv added by means of an injector 
which regulates the rate of supply 
. whiUl the whole charge is kept well 

S ted by blowing air through it, 
h not only thoroughly mixes the 
glycerine and the acids but also pre 
vents local heating In thisiisySdOlb 
of glycenne are mixed m with the 
acids the prccc<8 taking about as 
hour and every precaution is taken to 
prevent the temperature rising above 
aliDutof 22* C (71 6*F) the mix 
ture being cooled by cold water which 
IS ruD through a coil of lead pipe« 
tnnde the \at If by any chance the 
temperature should rise to a higher 
limit a valve in the bottom of the 
vessel can be opened and the whole 
charge run into a tank of water placed 

As soon as the nitrating (s com 
pleted the charge is run into a second 
lead tank or vat and allowed to stand 
for an hour when the nitroglycerine 
separates and ri=es to the top of the 
mixed acids WTien the separation is 
completed the acids ere drawn off and 
the nitroglycerine is run off into lead 
vessels where it is first washed with 
water and then with a solution of soda 
The washing process is then repeated 
three times with hot water and soda 
and after separating from the wash 
wat«- IS filtered through table saltand 
ran into the store tanks 

Nitroglycerine so prepared is an oily 
lalnniilfiSB 'iiuuiU w’uidu'mra 'icu-vltour 
and (smsoluhle in water although it 
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rapidly dissolves in ether henrol, earth 

spmt, and hot alcohol ^.sSd of rtT remains of d^toins 

solution 80 formed can again be pre ^^tained 95 per 

cipiuted on dilution with water a.^ aa to be free 

but after a time espenence no ill “ troglycenne, the mixt^ 

effects, and It IS aaid present a more kneading It » 

men cautiously heated to lOITL >t “ ^„bes of a coarse sieve and some 

slowly evaporates, at 209 C >^“™s forced out of a metal to^ ^ 

and detonates at 257 C * means of » peculiarly con.tnictM 

lighted matoh IS anph^ to It A«hS»ed«an sc«'' there.ultmg 

quietly away, an-f. I ^fog cut into lengths to fonn car 

removed the flame genemllye^ tnd«s of tbs required size 

Sli- ' tnfn? ofTsrirrs 

rrdli.nJ.oV»VU7r,t£ £‘<“cS.r7;SS‘«“ll 

, ta'rfi ™”* ii.;*n Jton"™“d,7,jr»i 

to tostt ol •■l""?’ “i|Sc „ S to Uto <«••'? •• AW 
thie may happen at from + 8 C to • employed comes frc^o Awr 

-11*0 and in this condition it is ^ j 

comparetieelymert bencejt «n^_^ 

sary to thaw It before use an pe m France a similar earth, called 

attended with considerable n=k “ *s is employed , 

"S ir. | 

-sx'it’rto I 


-,»,^ratioiia to which Nobel gave the ' oe wv >»•= 
SIXrf d^amite may be divided mto ««“« 

two classes, first thoseconteming^n n.euititv 

eiplosive absorbents, 

those with explosive ab^rbente, tto 

maionty of these will be consida-^ 
under the heading of bla»Uiig explo 

“'men first working in this directum 
m 1866, Nobel used charcoal M an 
absorbent for nitroglycerine and en 
couiaged by the succ^ 

ments tried venous other bodies which 

were (iipable of taking up and hol^ 
theniti^lycerme he caTO to^ 

conclusion that themfusonaleartbhrst 


lousiderahle 

„tou. 'f”” 

"STiton dwt to .od.1..." 

r«S.»..»p'd*v ""Id 

ture of detonation is rrached ^ 

Dynamite, hkenitroglyce^efr 

„t a temperature of ®, “'gg^g^tive to 
fiosea cartn^s eM s 
shock and detonation, 
have to be thawed before u 
Wasting '"rftMinitr burns 

foand that frozen 7 . of the 

wy slowly, the first portion ot 
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heat being u ed to thaw the Eultetance i steeped m a solution of the mixed 
before combustion takes place, hut the nitntes of hanum and potassium and 
burning frozen dynamite cartridges aie . ^ain dned at a low temperature 
much more likely to explode than I This powder attained a considerable 
when the dynamite i3 in its ordinary . populanty for sporting purposes • 

EC Powder.— Another powder 
which became very popular for sporting 
purposes was the well known E C 
powder, which was first made by Mr 
Keid m 1882 and coneuted of gun 
cotton incorporated with 35 to dO per 
cent of the mixed nitrates of banum 


Caibodynamite —One of the 
great troubles with tieselguhr dyna 
mite 13 that under eertam conditions 
some of the nitroglycerine will exude 
from it, this being specially the case 
when wet or placed 


1866 Jlr Walter Reid utihsed theidea J and potassium the mass being granu 
of making dynamite in which low ' lated and gelatiw ed by means of 
burnt charcoal made fnm cork nch lU mixtures of ether, alcohol, and benzo 
hydrogen is used as the abeorlang I bne which gave a hard coating to the 
material instead of kie elguhr and the | gram la this powder the presence 
absorbing power of this charcoal u so | of gun cotton constituted a source of 
great a dyuaoute cau be made | trouble aa the action was occa»ioually’ 
contaming only 10 per cent of the unduly vMlest, and the hard coating 
cork charcoal and 90 percent of the resistM ignition by the flash, 


nitroglyeenne which la retained with 
such power by the ab-orbent nature 
of the inert material that it can be 
kept for years under water without 
losing Its nitrc^lycenne wlul t the 
high percentage of explosive gives it a 
greater inteusity of actios than is the 
case with the kieselguhr dynamite 
This preparatios u called carbo 
dynamite and the inventor daitns 
that it can be made absolutely nnin 
flammable by the incorporation with 
It of one fourth ite weight of water 
which can easily be kneaded into it 


s this s 
exploded by the i: 
powerful detonator 


stiU be I puwd< 


neces itatM the use of a powerful 

^n 1888, the E C powder No 2 
was introduced by Mr 11 D Borland, 
and in this powder the use of true 
gun cotton was entirely done away 
with the Bitrocelluloss being com 
pletely soluble and the hardness of 
the grata wa« obtained by treatment 
with a solvent containing camphor, 
which acted uniformly throughout the 
, inas«, whibt it left the surface m a 
slightly roughened condition, which 
' enabled the fla'h to rapidly igmte the 


e of a suffimently 


These jKiwders gave very satisfactory 
results for sportmg purpose', and also 


Schultze Powder — TbcSqhultze ) gave good balhstics with smooth bore 
powder consisted of granulated wood I guns, but both the E C and Schultze 
which, after punfication by boilljig powder left as ash which was con 
with dilute sodium carbonate, vras siderably harder than that afforded by 
washed and treated with a solution of the old black powder, and which in 
bleachmg powder , the mass was then stead of forming a partial lubrication 
washed dned, and soaked m the for the succeedmg shot tended to 
mixture of strong mtno and sulphuric . choke nfled guns, so mterfenng with 
acids for two or three hours, the accuracy in shooting Moreover, these 
temperature at the same time hemg | powders could not be made on a large 
kept as low as po'sible, and after acole with a sufficient degree of uru 
getting nd of the free acid in a centn 

frugal machine, the nitrated wood was • Slisht mollifications tsve from time to 
washed with w ater until free from thne two Introduced In o the n snufacinre 
acid, boiled with dilute sodium ear 1 

bonate, and dned, after which it was SSdiolliBBbfMie^inejio. e her sud 
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fori^y to fuiai the requirements of 

“sSoGtS’ 7^' 

smokeless powders wluch hire b wa 
rt?oduced^for use m the 

nfles may be classified under 
headings 


thorough 
kneoding of the 

'''’“StwSmUnger. 

of the nitrocellulose 

but the misi — ^itrAllv noU'es 

I mth the 0 r^k unless 

“ I ploBiye »® -ncontactwith 

the same kind the Bil I M hen thu kne^n^o u^aeoftcoa 

gelatiuised n 

surface of which howerer « eoated 
by ‘be Smolele« 

Powder Compiny »P^™'i^y„'=t“^y 

of mtrooelluflo'e made * „d 

fibre and gelatinised by acetone and 
Srob?“i«ne. whilst the sp^n^ 

Mwders made by this company are of 
much the same character 


in ready for moui^ 

In some case* the »*** . tot 
into graiM by ‘^to ,t. 

water and blowmg api 

or rolled out into sheets 

The 

S’uch the »me character 1 mass 

The Russian smokeless PO*d«t v means of ma>) 

■'■ - -®>bods I together b^^cans^^ 

-. rttmned vaiy cement, a^ tne 
the the required 


which 11 


eion of the powdei ^ 

the fished explosive ihe required sme „ the sheet 

considerably, but in mosi. This is necessary, as u 

E-aS -.gaAt sa .. I aj tjt;- 

lose with the m uniform m density- an whilst 


Tthtcutmte 

if the sheet 


•■ d would alway* 
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&obel took out a patent for tisu^ 
mtroceUulose mised with nltro 
glycenae with or without the addi 
lion of a retarding agent to form a 
powder which could be rebed upon for 
u'e in guns 

It bM been found hy expenments 
made in Au tna for putting Uamng 
gelatine to mijitary purpo'e» that 
this 'ubstance tti ghl be exploded by 
tbe penetration of a bullet or frag 
ments of a hell into the trainsport 
waggon and Colonel He-s whilst 
endearounng to make it less su'cep 
tible to accidental explo ion found 
that by incorporating 'With the com 
ponests a eiqsU proportion of camphor 
and also by increaEing the proportion 
of utro gua cotton used the raptdiiT 
of the esplo loa of tbe materia) oould 
he reduc^ and the product made of 
a horn like character which had re 
markable htlbettc propert e» and 
which was uaiiorm and practically 
smokeless 

Some of tbe camphor bowerer 
used la the substance remains in it 
and this heme eoktile its eraporation 
eau<es modi&rations in the beUist c 
properties of the powder and attempts 
hare been made to improre upon this 
by replacing: the (^phor br other 
substances which would play the same 
part as the camphor and wb ch would 
sot bare the same drswbscL< 

The powder so made hohel and 
known by tbe name of halhstite is 
ezteasirelf usedm leslyaad (Mtnuiay 
As manufactured m Italy t contams 
equal parts of nitrocellulo^ and mtro 
glycerine with the addition of » } per 
cent of a nilin e and when used in tbe 
form ot threads or cords is called 
F^te Tbe German halhstite con 
tarns a rather larger percentage of 
nitrocellulo'-e and the finubed mate | 
nal S3 coated with graphite 

In making the balUstiU the onguial 
method was to absorb the mtiogly 
cerme by the collodion cotton m a 
racuum vessel and hiving pressedont 
the excess of nitro^lycemie to warm 
the retaainier m orS r to dissdive Ifhe 
collodion cotton but a far simplei 


device has since been introduced by 
Me-«ra Lundholm and Sajer« by 
which the solution of the nitrocellulose 
and Che glycerine u rapidly brought 

If the nitroccUulo e be shghtly 
moistened its solubility in nitro 
glycenne is very greatly retarded 
but if the n troceIliilo«e suspended 
with nitroglycerine m warm water 
and tbe mass then agitated by blowing 
air through it the incorporation of 
the mtroglTcenne and the nitrocotton 
tales place with considerable rapidity 
at a temperature of about 60 F 
When the incorporation is com 
pleted and tbe mass thoroughly gek 
imised a large proportion of water i« 
removed tw pres ure and the mass is 
then roUeJ into sheets under bested 
roUera and cut to tbe required size of 
flake and dried m the ueual way 
In these powders the collodion 
cotton fdicitrocellulose) ts employed 
w It was well knows that mtrogly 
cenoe alone does not dt.*olre the 
tnnitroceUulOse hut wbil t endea 
vounog to avoid slight imperfections 
which bad bees noticed tn the be 
baviour of the kelli-tite Sir Fredenck 
Abel and Professor Sir James Dewar 
found (bat if tnmtroceUuloseandmtro 
glycenne were mutually taken up by a 
□quid capable of dissolving them both 
on evaporating off the solvent the 
truutrooellulose and the nitroglycenne 
remaiiied behind in the mOat perfectly 
mevirpOTatedand gelatinised coadition 
and it IS to this principle that we owe 
our English smokeless service powder 
Coidite which oonta ns 5S per cent 
of mtroglycenne 37 per cent of 
trmitroceUuloBe and 5 per cent of 
vasebae 

Cordite — The gun cotton em 
ployed la the manufacture of cordite is 
made at Waltham Abbey by the same 
process aa described the only difference 
I bong that no lime ivater caustic soda 
‘ or whitening is added in tbe last 
poaching and after moulding the 
pulp i9 only subjected to a pressure of 
about 40 Tb. on the square inch and 
after the process still contains about 
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40 per cent of moisture which is 
afterwards etoTed downto0 5per 
cent If the gun-cotton bad h^ 
pre<»ed as in makmg torpedo ahis 
under a pressure of 4000 lb to the 
Muare inch it would ha\e been too 
dense to have been afUrwards pro 


Acetone which is used m mafang 

the cffliiiU and also as a 
some other smokeless 


^nse to have been afterwards pro I ing at 56 3 a lumm 

perly acted upon by the aceto^ and with water 

mtroglycenne m making the cord te | essential to 

Afwr the gun cotton has been dried alcohol „t smoke 

ui the stovinfSouse at pure 

taken to the n troglycenne store in a of impuntj 

covered trough and the nght^por | •« P??' Uft behmd on it- 
ton of nitroglycenne is poured upon . would ,n thepowto 

miied hy hand so as to ensure com Tha of o (9So and 93 per 

plete absorption of the nitroglycerine “P”® off between 56 2 

bl the gun-cotton 1 m so r When such acetone l. 

^The ^ture 18 now token toanother a^ W 4 C « h 

r.rn«.r s 

and kneaded whilst the “ I SSiti^ « fhis point it ihould net 

a proceeding As this Mtion an . editi^ w ^ a 

sri'for-s?'? ts. 

rSjc^rfsis'bS'^ss s 

r.3 

presses upon the mixture »nd dnv« “v, u „ not nearly so sens 

ft out through a smaU hole in the no detonati^ « g““ 

bottom of thlcylmderass^gelatm Uro to ^«u dj^ ^ 

r. iSiSig 

1 8 rSrS.?"S 

rsL‘wr”TS.S,.?s» 

hke the larger sizes token *?it‘irsh^d be w^hed with 

drying house and ejposed to a tern j caretuUy dned 

peJ^tSre of 100° F which drives <f ^h wat^ a^ ^ p ,^,ore 
^acetone and renders the threads 1 temperate belo 

tougher The fiim.hed cmditc is now he^ stored T-^loslveS — 

blended by mirmg a number rfbaU^ ^renge j:^ mirtui^ o‘ 

. — .1.„ --.I »>,<. .i,K.tar«» IS then I Sprenge^ cU^e ^d such bodies a. 


blended ny mixing a numuei « 
together and the substance _ . 
ready for into cartridges 
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benane, petroleum, and phenol could i 
be detonated and exploded mtb great ! 
violence This class of evplo«ives I 
named after the inventor, “ Sja-engel | 
explosives has been largely Copied 
for blastmg purposes, The paincipal | 

Rack-a-roeX, a mixture of potaa 
Slum chlorate and petroleum w, in 
some c&ses, ntrobenaol ahich ob- 
tained notoriety from being the 
material u^ed m the Hell gate explo- 
sions, when the rocVs at the mouth of 
New York Harbour were destroyed 
ZfeWAo^te, a mixture of nitrated tar 
oils mth the strongest mtnc amd 
Oxontte, containing picnc acvl and 
nitno acid, uhich are mixed just 

flohunte —The Sprengel explosnes 
have been largely used for blaating 
purposes, both abroad and in this 
country , those used here consul of 
mixtures of nitrated hydrocarbons and 
amtnonium or poUs^ium oitrace 
Bohunte, introduced by Dr Carl 
Both, U a eimple mixture of mtrate 
of ammonium with cMoruiated mete- 
di mtro benzol The mtrate of em 
monium is first dried and ground 
thecheated tn a closed steam jacketed 
vessel to a temperature of 80° C , and 
the melted organic compound is added 
and Che whole stirred until an inti 
mate mixture is obtained On eoobng 
the yellow powder is ready for use 
and u stored is air tight camstera, or 
IS made up into cartridges Owing to 
the deliquescent nature of the mtrate 
of ammonium, the finished explosive 
must be kept out of contact with the 
atmosphere, and for this reason the 
cartridges are waterproofed by dipping 
them in melted wax 
This mixture is not exploded ly 
ordinary percussion, firing or eJectac 
sparks If a layer of the explosive is 
struck a heavy blow with a hamiuer 
the portwa directly receiving the Wow 
IS decomposed, owing to the beat 
developed but no detonation whatever 
takes place, nor are the^e pensions of 
the substance around the spot struck 
m any w ay aSected, wbiUt, if robunte 


be mixed with gunpowder and the 
gunpowder be then ignited, the latter 
explodes and scatters the robunte 
without iiniig it 

The robunte can only be exploded 
by a specially powerful detonator, and 
ion decomposition the gases eiolved 
contain no combustible constituents 
but consist only of carbon dioxide, 
water, and nitrogen with a small 
trace of hydrochloric acid gas, which 
is at once condensed by the large 
. volume of water vapour evolied, and 
fives rise to no inconvenience 
I Ammonite is another explosive of 
I this class which ts manufactured from 
ammonium nitrate and dinitronaphtha 
lene, these substances being blended 
U the proportions to give as the pro- 
ducts of combustion carbon dioxide, 
water vapour and nitrogen but dur 
lag the decomposition taking place, 
probably some more complex action 
occurs ae small traces of ammoma can 
generally be detected 
Naphthalene Cj,Hf which le ob- 
tained from coal tar and which u 
perliaps, better kuown as the albo 
carbon employed m certain forms of 
gas lamps is acted upon with strong 
Ditric acid with the replacement of 
twoequixalents of thehv^genbv the 
NO. i^ical The resulting compound 
is then carefully freed from acid and 
18 then ready for use Ammonium 
nitrate, carefully dried, is then mcor 
porated with it by heavy edge niunere 
in mills which are heated by steam 
and which are aho fitted with arrange 
meats by which the temperature of 
tUe cbai^ can be controlled One 
hundred and fifty pounds of this mix 
ticre are ground in this way until the 
required degree of fineness and mcor 
poration IS arrived at and the mixture, 
whilst warm, is passed through a 
sifting machme, which separates any 
I particles not sufficiently ground, which 
are returned to the mill The finished 
wploave la then ready for making up 
mto cartndges and the temperature is 
j kept constant until the whole at the 
J operations are finished 

The cartridge-cases consist of sohd 
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drawn tubes of a lead and tin allo7 in 
which the compound can be kept frtxn 
the action of the atmosphere upon the 
deliquescent ammonium nitrate and 
when the cartndge is required to he 
prepared for finng a part of the metal 
tube at the end of the cartndge « 

cut offby a special tool and the deton 

ator nith fuse attached inserted the 
soft metal of the tube being pressed 
t ght round the fu e This subetante 
hkerobunte onlyesplodes when deton 
atcd by a strong charge of fulminate of 


BcUile which was patented in 1885 
consists of a mixture of dinitrobenzene 
with amtnonuro nitrate the latter 
being kept rather in excess 

Sseunt* consists of ammomum tu 
trate and dinitrobensene but from the 
proportion of nitrate used it is pro 
hable that carbon monoxide is pro 
dueed These oartndges are coated 
with nitrated resin m order to protect 
them from the action of the atmo- 

*^^other clscs of nunmg exploar« 
consists of nitroglycerine ab»crt>ed by 
ear ous substances which will render 
it lees hable to accidenul detonation 
Dynamite ho X consisU of nitro 
glycerine absorbed by kieselgubr and 
this has been discussed 

Dynamite No 2 consists of mtro 
glycerine absorbed by a mixture of 
potassium mtrat* and charcoal the 
whole bemg kept homogeneous by the 
addition of 1 per cent of solid paraffin 
or ozokent 

tAthofraettur is composed of 

glycerine mixed with an equal weight 
of a mixture of sawdust kiesclguhr and 
hanc nitrate and generally also 
tarns a email trace of sulphur 

Carbon t conauts of 25 parts of 
nitroglycenne mixed with no less than 
40 parts of wood meal and about 34 
parts of sodio or potassic mtrate and 
1 per cent of sulphur 

All these mixtures unless propo'ty 

C tected are liable to the great dw 
k of occasionally exuding mtr„ 
glycerme especially J waterbe present 
and then tl ey become hi^l ly danger 


_,toiise whilst another serious dra* 

tack is their liaWity to freeze wbch 
wiU take place by continu^ 
to a temperature of 4 C or e 

S Jlr A Nobel who di-Wrer^ 
rtat mtrated cotton 
m nitroglycerine with the for^ti 

S .S product 

and on cooUug solidifies T>im 
stonce called mntj 

semi transparent of 

»t IS eery easily explodw m vim ^ 

bozto cartridges it never fails 

prepared by adding potMsic 
I rndfwood meal to the blasting gele® 


makes the mixture * 

shock A preparaton “ “Xrated 

Atlaspowder Judsonpowder H ^ 
powder and Ligmn ^ of 

modifications of the ® 

dynam te and blasting gc 
hive been used here or abroad. 
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Files. 

SHARPENING AND RECDmHG 

(1) For files choked Tilth gr^se, dirt, 
le^, solder, etc , mcke a strong 
solution of caustic soda, and \»ij the 
files iQ tins The uzipunfies mil be 
dissolred out after i^hich the files 
should be nnsed m water, scrubbed 
with a file card then u ashed m hot 
water, and dried quickly 
(2) Forties haTung the teeth choked 
with metals such as copper and Ivass, 
let them be treated to the sodn solu 
t'on ju&t referred to, then pul tliem 
in a soJutios made of 1 gal of water, 
into which IS mixed a pint of nitnc 
acid, and a ^ pint of murutic acid 
Tim pickle u always desirable for files 
which hare blunted teeth, forithaa an 
stchiog effect which rouglu up the 
edges, and makes them serviceable It 
lathe best plan to pass tbeblcs through 
the soda solutioo after the acid treat 
meat, to neutralise the acid, and pre 
vent iwid rusting 

(3) 'fo dean files imm ru them ut i 
para&tt oil for 12 hours, then cleeo , 
with a file card 

(4) Cleanse the file from all foreign 
matter, and then dip it into a solu 
tion of 1 part mtric acid, 3 porta sul 
phunc acid, and 7 parts water The 
tune of immersi'' n wiU be according to 
the extent the file has been worn, and 
tbeSrecssf of x.h? teeth, y»rxmgin?iD , 
5 sec to fi min On taking it out of 
the mixture, waah in water, then dip ' 
in milk of hme , wash off (he lime, dry ' 
by a gentle heat, rub over equal parts . 
of ohve od and turpentine, and finally 
brush over with powdered coke 

(.5) Dissolve 4 oz of s^eistus la 
1 qt of water, and boil the files in it 
for half an hour , then reinove, wash, 
and dry them Now have ready, m a 
glass or stoneware ressel 1 qt 
ram water, into which you ^ve slowly 
added 4 oz of best sulphuric and, and 
keep the proportions for any amount 
used Immerse tiefiles in thigpmpa 
ration for from 6 to 12 hours, accord 
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iBg to fineness or ccurseness of the file, 

then remove , wash them clean, dry 
qmckly, and put a little sweet oil on 
them to cover the surface If the 
files are coarse, they will need to 
mnaui in about 12 hours, but for fine 
files 6 to 8 hours u sufficient This 
{dan IS applicable to blacksmiths', gun 
souths’, tiDoers, copperemitbs’, and 
machiDists files Copper and tin 
workers will only require a short time 
to take the articles put of their files, 
aa the aoft metals with which they 
become filled are soon dissolved 
Blacksmiths and saw mill files require 
full time Files may be recut three 
tunes ty this process The liquid 
may be used at different times if 
required Keepvtawayfroinchildreii, 
as It IS poisonous 

(h) In giving worn files the acid 
I treatment, they ere first freed from 
grease by scratch bru*Uing with the 
use of potash or soda lye I’hey are 
then laid in an oblong of a mate 
nal not attacked by Mids, a few glass 
rods or varnished sticks of wood Ming 
first placed upon the bottom The 
files teing laid alongside each other, 
sufficient cold water to cover them is 
poured into the box, one eighth part of 
coDcenUnted tntncacid is then added, 
and after mixing uater and acid by 
moving tbs box, the whole is alloived 
to staM quietly for 25 miautes The 
files are then taken from the bath, Iho 
roughlyecratch brushed with the use of 
water, and rofdjced m Jhe ietx /nr 
nun , the bath having previously been 
strengthened by an additional eighth 
part of nibic acid During this ope 
ration care must be used to turn the 
Elea, and to see that they are entirely 
■wetted with the fluid The files are 
tbeo taken from the bath, thoroughly 
deaosed with scratch brush, and re 
{daced m the bath, to which previously 
the aiiteenth part of concentrated 
snlphnnc acid has been added The 
baOi now becomes heated, and red- 
brown vapours escape Keep the box 
™^mg so that the acids may act as 
unifoi^y as possible After 5 cun 
the files are again taken out, cleansed, 
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»nd then replacod for 5 mm more m i vamiah, such as Brunswick black, 
thesame talh,preTioiu]jr stretigtbered | ofj^sjsWng thecorrosiTeactioa 

by the addition of one sixteenth part of acids, and immerse them m a m« 
more of concentrated salj^unc aiM , I ture of nitno acid and water till the 
keep the bath con«tantly rocking I bottom and sides of the teeth 
The operation is now fimahrf, the fil« j ktten away sufficiently to throw off 
being finally scratch brushed, and, for the flat tops, leaving the newly formed 
the removal of every trace of acid, teeth very sharp (‘ Amencan Ms- 
placed ID a vessel with water in which j chinist *) 

la some fresh quickhme, which gives I (8) Sharpening files with the sand 
them a good colour They are then blast consists in forcing with great r» 
nnsed in clean water dned over a 1 pidity a jet of fine sand against the file 
spuit flame and rubbed with a little to be sharpened by means cl a ;et of 

oil eteam The file is presented to the ]6t 

(7) An Amencan patent refers hr of aacdat an angle of from 40° to fill > 
the process of sharpening files by the andaomoredthatthejeto/sandgiadu 
U«e of acid the specification aayiog ally Strikes the entire surface The 

that “ In earmng out the method it sand used for the purpose must be veiy 

has been found that notwithsundiog fine and sharp and well washed 
a thorough cleansing of the files to (9) Tbs following process is uss^ 
soap and sods and nasutg m water, lo preventing the 6reakmg out of tbs 
the nitnc acid in many cases was teeth as much u is possible Bll 
acting slowly and irregulirly m iron v««<el 89-40 m long, fi-fi 
attaeiiog and biting away (he bottom wide and of a uorrerpondiug dejW 
and sides of the teeth ^e object of with water Boil the contents of s 
my improremeaC 2s to render the boiler over a fire, w^ch should strike 
action o) the mtne acid more certain only the bottom of the boiler he* 
and regular For this purpose, after add to the water 8 os of white a»p 
wevhtng and brushing the files with previously disiolved m warm water, 
soap and soda and nnstfig them in and 4 os of potash Then pour U 
water, 1 immerse aud pickle them for colza oil until the entire surfac^f 
about i hour m diluted eulpbunc the contents of the boiler is covem 
acid 1 part of commercial acid beuig The hardened and cleansed files, 
mixed with about 4 parts of water secured to suitable iron wires, ^ 
The sulphunc acid sightly corrodes (hen immersed lo the boiling fluid for 
or attacks the surface of the file, and 2 or 3 minutes when they are tato 
preparesit for the suKequent action outand laid upon a table or a beam 
of the mtno acid, impartmg a surface By the heat communicated to 
to the file which enables the subse files the water eoon evaporates, whil^ 
quent process to operate mewe cer the oil soon penetrates the 
tainly and efficiently and to produce The result of this is to make the teeth 
a greater and more uniform sharpness somewhat elastic and leas hkelf 
of the tooth than when such pre break 

hminary pickling is not applied (19) Until recently resharpewng 

With the same object after pdhng has been done by recutting the grooves 

the files In sulphuncacid, as aforesaid, in machines devoted to that class ot 
1 also draw the pomt of a needle work, but lately the sand blast 
through all the grooves, m coDsequcnce been most successfully apphed to the 
of which the nitnc acid is enabled to purpose The operator iolds the fijes 
act more certainly at this point, and which have to be sharpened, one at 
bite away the sides of the teeth from a (inie m a long gas pipe handle, mto 
the bottom towards the top Aft^ the end of which has been driven a 
cleaniagand drying the files Icoat the plt^ofwood, the file is not held still, 
worn or flat tups of the teeth with ' but v> moved to and fro, re'tmg upon 
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s slip of gun meta) the file fceing also OotJ |»ss from the sand bla t hand 
occasionally turned over The slip th^ go to a boy who passes them 
not only forms a rest but as the under a jet of hot water ivhch deans 
operator mores the file backward and out sand sludge and the file being 
forward upon it he leama when the then hot it dnes of it»elf Before the 
file has reached a gcod cutting stale use <d the hot water jet one man used 
Aa far as the sharpening is concerned to he employed in brushing the dned 
this IS the whole operation It will sand mud out of the files at the cost 
be easily understood that a httle prac of one man for each machine and 6s 
ties 13 Dewbsaiy to enable a man to per week for brushes I.ow a lad 
make the best job of a file la Fig does all With one machme 14 in 
• II A are sections of file teeth « files may be sharpened at the rate of 



Fra 230 


shows (be form of the teeth as (hey 
come from the file cutter or machine 
From this it will be seen that the 
upper part of the tooth u turned back 
wsra somewhat and the top u lalber 
weak The effect of the sand blast u 
to remove this best over or rounded 
top and to take off the tops of tbe 
extra high teeth The form then is as 
shown at 2> It night be expected 
that the sand would cut the point or 
fine edge of the teeth but thb is not 
the case for smooth files are un}Woved 
as much as those of the coarser de- 
scriptions The sand used is exceed 
mgly fine and u the waste material 
resultmg from tbe grindmg of plate 
gla^s It IS so fine as to be like 
smooth clean mud and t seems re 
markable that this will do the work 
In the ordinary way cleaning files 
after the hardening and tempering 
processes is a dirty laborious Opens 
Hon They have to be scoured with 
brushes and sand by hand then put 
into hme water and dried ^ one 
workman only about 3 doz per hour 
can be cleaned It is an accident of 
the ^nd blast process that it deans 
the files as well aa sharpens them As 


— fiat bastard 5 8 dot per hour 
second cut 10-1^ doz smooth 
12 15 doz half round bastard 4-6 
doz ditto second cut $ 9 doz 
and 60 on The apparatus is now 
being used a good deal to sharpen 
worn files which it does at a very 
low cost 

(1 1) File* can be recut by deamng 
them and placing them m acidulated 
water between two plates of carbon 
and closing the circiut so as to form 
a real voltaic cell The b^rogen 
bberated clings to the points of the 
file protecting them from further 
action but the cutting action proceeds 
freely over the remainder of the file 
This process speedily tiinra back the 
teeth of an old file to the original 
shape and dimensions and does not 
merely shaipeu them but practically 
recoW tbe at without necessitatiag 
either softening or reteropermg the 
metal 

(12) Treatment with acid may be 
e^cted by means of a gaivamc battery 
the bath which la compo'^ed of water 
100 parts mtno acid, 80 and sul 
phunc 40 bemg connected with the 
positive pole The negative pole is 
formed of a copper spiral passing 
around the files without touching 
them and with the end pointing 
towards the surface of the fluid By 
lUmS a gaivamc battery of 12 Bunsen 
elements 10 minutes suffice for the 
treatment. 

(13) Carefully clean them with hot 
irater and soda then place them m 
connection with the positive pole of 
a battery in a bath composed of 4 
parts of sulphuric acid and 100 parts 
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water The iipgatire pi)le i« to be 
formed of b copper Kpiral Kurrounding 
the files but not touching them , the 
cod terminates in a wire reaching 
above the surface Leave the files in 
the bath 10 minutes then carefully 
wash them off, dry, and oil 


Filtration and 
I Percolation. 

(5^ Labdratobt App^"^ 

i p.ts Water Separatobs, etc > 
rw general Urms, the object of £10^ 

I 6® , A liA the gepsrati^it 

two may be said to be toe se^ 
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through the filter beda which are 
shghtiy lower For the benefit of 
those desirous of filtering water on a 
large scale with sand filtering beds 
it may be stated that there should he 

yd of filtering area for each 1000 
gS per day For effective worh the 
descent of the water should not exceed 
6 in per hour 

This simple means of arresting solid 
impunties and an appreciable portion 
of the matters in aolution may be 
applied on a domestic scale in the 
foUowing manner 

As ]ust mentioned after being al 
lowed to rest m what la termed a 

settlmg bed so that the coarser 
and heavier impurities held in sui^n 
slon may settle down by their own 
weight the water is allowed to flow 
on to the top of the sand filter bed 
and percolate through (tug actioD re 
moving the remaining suspended im 
punties It u stated asadisad\amge 
that downward filtration as this is 
la too rapid and is more likely to carry 


into the filter chamber but once it is 
filled tfw flow either way is controlled 
by the quantity of water drawn and 
must be about the came whichever 
way the water his to travel This is 
the correct way of looking at tlu 
detail as the normal condition of the 
filter is to be full of water In regard 
to the impurities being carried through 
the bed by downward filtration there 
IS some weight in this Chough it doea 
not occur to a serious extent If itis 
aamall fault it is more than counter 
I balanced (and overcome) by the ad 
vanti^es of the state of the filter bed 
being always visible and the ease with 
wh])^ it can be cleaned tt ith upward 
filtration there is nothing to indicate 
the state of the bed in regard to its 
cleanliness and when cksmiig w 
necessary the whole bed must 1^ 
emptied sod dealt with llith down 
ward filtration the top surface of the 
sand bed is visible and shows at a 
glance whether cleaning is necessary 
and then the cleaning is simp^ done 



impurities through than upward filtra- I 
tion With the latter it is con ' 
Eidered that more perfect results are I 
obtamed as the flow of v Ater is said ^ 
to he slower and the tendency is for 
the suspended nutter to fall away 
from the filter bed instead of being 
earned through it In practice bow 
ever these advantages arenotaMarent 
In regard to the speed of flow tJiroi^ 
the filter there may or may not be a 
difference when the water is first nm 


by loweni^ the water a Uttle and 
I scrapmg off about half au inch of the 
I sand This small quantity of sand will 
I be found to carry all the impurities, 
and it may be washed and replaced at 
can* or with a good thick bed the 
top surface can ^ removed half a 
dosen times or more and be put aside 
to replace at a future time without 
a^el^ the efficacy of the filter 
Fig 131 shows a filter bed as might 
be made for a county res deuce which 
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haa U. rely more or less on pmd 
UVe water The top Uyer ot Cne 
washed sand should be 30 in thi^, 
resting on 3 in of pea grawl. Ihu 
hems on a layer of J m and 1 m 
gravel, resting on large stoM AU 

must be carefully washed Theem^ 

tank or space where the pond water 
first enters is a aettlins bed for heavy 
impunUes This is not always pro 

vtded but as the extra cost ia » 81^ 

It isa desirable adjunct to the filter bed 
Authorities differ »*ry SreaOy as to 
the amount of work such a filter w»U 
do Of course much must depend 
on the state of the water, but m the 
wnter s opinion a square 
bed. such as this should not ei 
pecUd to deal with more thw 350 to 
So gal of water per day. this waWr 
being ordinary Urge pond or lake 
wate* to which cattle have no ae^s 
Thus a bed 4 ft 6 in long by 4 ft 
broad wUl serve a fauly large house 
requiring 800 gal of waw day 
fr^ this one eouroe Filter brfs a 
■mall si*e, as this would be considei^, 
mutt be protected from frost A hut 


must be protected irom irosv 
u necessary and this might be 
lined with straw c* with hair felt 


lined with straw c«- 

The formation of ice if of good thick 

nes-, could scarcely fail to injure the 


bnciwork 

A most searching inquuy 
working efSaency of filters was 

au=»a V Mr o s.mi Wo«a^ 

M D FUSE (DirectM- of the Ite 
search Laboratories of the Board of 
Phvsicians and Surgeons) and Mr 
G B Cartwright Wood M D , B ^ 
(Research SchoUr of the Bntisb Medi 
kl Association), and this was embodied 
m a special report to the • British 
Medical Journal To those who under 
take the water supply to re^enew, 
or are m any way responsible in fomisn 
ms water for domestic or general con 
aumpUOD. it IS of the highest in^ 
ance that a full knowledge of 

and their capabilities be had, and with 

this idea m view a copy of the J0««»l 
of the date given (or a re^mt of 
report can be had by itself) shonld be 
obtained by every one interested 


The question of filtration is — 
portont one to the wL m 

I Sot usual to find a souwe of water m 
' Sure clear and free from douMM 

ft. 

had to sand filtration, and for 
I strainer is needed This -latenal 

I . «Bl brf, M .. f"" 
and Urge stones and the 

Sr. tar llrrusk • fl” '£,10- 
JSy to 

For tbedniiking water, M«ev , 

more perfect filtenag apparatus U w 

visible to the eye matter m 

2 To remove organic u*- 

eoluhon j render 

3 To aerate the „js of 

j.rt...l.rlj m »»■ 
-un water hemg used from 

4 To remove nacro oigan^ms 

the water especially those w 


the water especiauy 

the spread of disease ,,,/-fessfiil 

in fuieilmg the req'^“®“\ g but 

?S3 Vi'jSEd LllrMV 11"? 

eupc«;d.d *“ 

. „r, poor ti. «" 

Of course, it is t^tenawere 

that micro ormnisms ^nly >° 

pnctically unknown, ana 
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regard to theff use m testing the effi unfUtered state If tlie water is quite 
cacy of filters Tbe authors of tins abore suspiaon and not likely to be 
special inquiry therefore geiierou«ly coDUnnnated from any cau=e then 
attribute the high testimonials given filtration would be unnecessary but 
to some of the faulty filters by «mi if on the other hand there is a nsk 
nent analysts and medical men to the I of the water conveying disease germs 
fact that they gave them years ago then the filter should be capable of 
when the present eiact methods of arresting them otherwise it is useless 
testing with disease germs were uest ' tVhena filter is put into use it is with 
to impossible Even now there may . the idea that otherwise illness (disease 
doubtless be many who would consider ' really ) n oy be caused by the water 
that a filter which remcvea su pended and althot^h in many m»tances the 
matter also crgauic matter m solution ' nsk la remote yet when it does anse 
must he above su'picion almost as a the filter should be ever ready to deal 
matter of course but it is conclu with it successfully Therefore any 
sively proved that <>uch a filter perfect I filter that cannot be relied on httle 
as It might be in those respects is no or much u something worse than use 
safeguard whatever agamat the trans I less and on this point the inquiry has 
cms'^ioa of disease Ch^aie matter in left no stone uoturned Such rsulte 
solution may be sewage matter in are dealt with as the posnbility of un 
auite a Quid state requiring an actual | filtered water passing direct through 
utenng substance to abstract it from i bedly arranged fittings not properly 
water yet the presence of this fluid understood by eerrasta xnatenafa 
matter la only inmcative of conUttmoa \ used in fitting* which wnuld wear out 
tion and ite removal does not neces j pensh or decay the difficulty or in 
sarilymesB theelioucatioa of the real i abibty to cieso the filterug material 
source of danger This bears particu or the vessel holding it the retention 
larly heavy upon the makers who pub- ' of filtered or unfiltered water in certam 
beh such statements as The water i wts of the veaeel and eo on All 
which proceeds from this filter is a I fillers were first tested with ordinary 
perfect guarantee against dueave and tap water (the filter being first carefully 
the like The filter made one very I sterilised) aUo with colouring mat 
weU knows firm yielded s tboueod ters afterward an organum specially 
more colomea of cholera baciUue on ' suited as to site and character was 
the second day than the test water passed m with the test water then a 
Itself contaiu^ showing that the > test with the bacillus of cholera and 
organisms had been stored up from the then with that of typhoid fever The 
day before and had probably under filters were always carefully sterilised 
gone s growth and increase wlule in I between each test and the care taken, 
the filtering material The samefilter . from a acientifio staodpomt alone is a 
allowed half the bacillus of typhoid ! monument of patient cleier work 
that was put in it to pass stmght | There la another form of test that 
through at once The report uses should be mentioced thij being with 
quitewrathful words inregaid to this ordinary tap water a filter havicig this 
as the filter was claimed to be a j water passed through it day after day 
safeguard against typhoid fever fop several days mtbout sterahsation 
cholera and blood poisoning Re , between The idea wa= to see if the 
membenng that the filters tested were filtering matenal was favourable to an 
quite new ami {Sw'umably in Ihrar increase la the numberof germs if the 
^t order rather strong words cannot conditiona were ordinarily suitable 
be wondered at In the majority of cases the filters 

A filter IS used by every one as a gave wry bad results in this an aver 
preventative of illness wU ch might be result reading thus Number of 
caused ^if the water was drank m an (colonies) per c c in the tap 
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water 40 nuroLer per c t p»!^ I must be 

through fir-t da, 3 .econddaa 50 ' ° 

third <la> 400 fourth rtay innumer Thedjrections of tM 

able Thu od the tecon 1 day mote ni’triiCtiTe m regard to tt^ 

germs ea: ted m the filtered water germ* and other paW 

than m the untltered and on the Z”™ * mu-t i* 

following days the water m a ®L **** lfy ^ ^e cleaM? 

ra-tlywor-e condition for the filtration «'«»““* ^P®"°^^^.dronsL,U m 

It had undergone but happily the w simply jjjg deposit 

germa of ordinaiy tap water are not of brushing ai^ rinsing 
f dangerous kind The final test to which mctly f 

ment.L is that in which .1 waa a««r *“7 by siBP'r 

tamed how long a filter haring been steanung the tule 

infected with cholera bacillus was telling bati^ „^^a cleaaBS 

capable of infecting the water with (sterilising it) o ^ Thefilten®® 
ch^eia afterwards d fed daily with Jf.* ^hei' 

ordmary Up water With one filter he suppbed with be 

It was found that the cholera inKrobe . if deji^ «> 4^ -ithout reBo”! 

could be traced and separated from the I cleansM in P^^-^due being «“ 
filtered water tbjrty two daja after , “* «** 

wards theeenouaa/peotoft^iathat' 4 bro«^ a valve at the s^e ^ 
the disease a a rule only attacks i The Up or P4®““7. iisdi 

people when thej ace susceptible to it quently ^ Lu^ batKtj 

man may perhaps take one or I (whicb ^ to »*• 

two do es without mtection but if he of eaoi^) this •• 

keep* onpasnag the germstntohi* body I them of candles are 

with theater he daily dnnls it may \ that when • there »»T 

not be long before aeusceptibleinoment “P q* that the 

occurs snd the disease will be with tea cerUin amount of 
him from then wnnections are Mt pew ^ 

Theihreefiltersthatpaasedthunpd fittings “*7,8? ~uld beooo 

“ Pasteur (Chamterland) the BerU P'*“'7 

fold and the Aen F.ltre MaUi4 ‘It* there !» 

Porcelame d Amiante All of these an ordinary ^ter » 


Porcelame d Amiante All of these I an ordinary ° „ ^ter » 

consist of what are termed c«.dl« I WaUr ttet u boded a 

of unelized porcelain nialCTial candle the house "a scarcely 

shawl tuberor eylmder. the water cooVing ve-'eU or m Mtu 

passing through the sutetonce of the needs filtering ^ g, boding “ 

t^ from the ouf.de to the insi^ ‘ s^pl« 
issuing pure from the outlet of the one of the **“P The state- 

latter This prepared ponielam is a bare of «U^»K ^ people 

secret preparation m each case and it me^ of the water was 

must not be supposed that any such to beh^e maan^o^ating the water 
preparation wdl ans ver the same pur | a ^ubtful inean » gtjjngly coo 
Lsi The success atUined la due to safe ^not be too o 

the fineness of the water passages de^M Laboratory a®** 

through the suteUnce conseqnmiUy f° __ !^ade ^ 

the filters are no more than highly gMeraUy remark 

suoces:.fu] strainers As the porcelam "T^® l. verr nei»ss“7 

cybndersaet as stramers it foUow» which form «” 

that tho outer surface which the on it«a funnel th ^ 

filtered yaterfir«t encounters become* angle of 60 t°“. ° 

coated w^th a slimy coating and this formed by the P» 
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takes esception to this fery esactuig 
requiretaent We do uot get our 
strammg bags or percolators niade of ^ 
such a. shape and that because ow 
experience tesebes oo ho<T much more 
suitable is a form in which the angle 
IS decidedly more acute, the rame 
volume of liquid in this latter form 
produemg a longer column and con^e 
quently a greater downward pressure 
Then as to the paper fitting the funnel 
we know quite well that all el e being 
equal the le«s perfectly it his the 
more rapidly filtration proceeds so 
that for any useful purpose it is 
quite unnece'sary to insist on thievery 
orthodox shape One h» ay a pint 
of fluid to filter and for this purpove 
a funnel of about 8 oz or 10 os capa 
city is taken Sraiea would u e one 
of the long French pattern fold the 
filter in plaif and before opening ii 
out place It fairly well down in its 
po<jtioB IS the funnel or if there 
were reasons for not plaiting the filter 
then It 'hould be folded first to half 
and then the two outer portions rep 
resenting rather more ifisn J each of 
the entire paper should be turned back 
so M to oreriep each other slightly at 
the top and not to form a very acute 
point In either case the paper 
whilst being fairly well supported 
Would have comparatively little etirface 
adhesion and but small resistance 
would be oflered to the passage of the 
fluid in anj part Funnels of this 
shape in much larger sue* can be 
used with advantage but it is then 
desirable to have them ribbed The 
nbs of funnels (especially of large ones) 
to be of any real value bonld be 
much deeper than they usually are 
and should not run vertically but 
spirally A piece of musbn placed 
between tbe paper and funnel not only 
strengthens and supports the papti* 
but assists filtration by preventing 
adhe ion a cone formed of coarse 
ha r cloth u still better For larger 
sues say of t to 8 pints it is advan 
tageous to dispense with the funnel 
altogether and touse aninvertedcone 
forme 1 of hneii or stout calico the 


edges bmjig fastened to a w ooden hoop 
which resting on a deep earthenware 
pan forms an efficient support for tbe 
paper the liquid pas mg through vvitb 
e^ul fitcihty over tbe entire surface 
a auitable cover placed over it ex 
chiding the air and the process goes 
on under comparatively sati factory 
condition'* A self fee hug anvnge 
ment can be fitted to this if it be so 
de>!ired m a very simple manner 
When by exhausting the receiver 
atmosphenc pressure is brought to bear 
on the liquid in a fuDDel then the 
Utlershould beof the orfAodor shape 
as with It air u less likely to pass 
but this requirement militates against 
the advantage that such a method 
would otherwise possets The point 
of the filter should be supported by a 
cone of plat nuDi or/sc or by a pack 
ing of tow or prepared wool 
Enghvli paper makers do not appear 
to have devoted laurb attention to the 
production of fiheriiQ any variety and 
lor this reason ue derive our supphes 
chiefiv from the Contiuent It is a 
Well known fact that holding almost 
any of tbe common filters up before a 
strong bgbt they are seen to be p^o 
r%ted more or less with minute pm 
holes so that when in u^e it is only 
after these have become filled up that 
<be whole of (he solid matter is sepa 
rated and the liquid pas es through 
bright Each time a fresh portion of 
liquid IS added the disturbance caused 
thereby M liable to remove some of the 
particles which are acting as a filling 
and if this occur* filtration agam be 
Comes imperfect These filters al 
(hough very cheap do not pay to use 
if tune and convenience are taken mto 
cnnnderation Xtereis however con 
Bideiable difference m the efficiency of 
the various kinds of filtering papers 
even when free from this detect Tbe 
preftnee of animal matter as in the 
gr^ filter mcrcaaes the strength but 
dmuoishes its working capabilities, 
and the existence of mmeral matters 
tfaerem does the latter but not the 
former The papersspecially prepared 
ly Sctilwher and bcliull are practic 
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ally free from all extraneous matters, 
the pulp having been treated 

hydrochlonean(lhy<lrofluoncacids,ete 

They are an example of what can be 
accomplished m this respect, but at 
the same time they are too expensive 
for general pharmaceutical purposes, 
and, indeed, are only made m com 
paratiiely small sixes suiUble tor 


I are of much less value , ^ 


Ptiiely small sixJs su.Uble P^“‘^“"“Xmthefresiunar.el, 
^alytical work For operations re wme, ^ regarded as typral 

quirmg filters of 7 in diameter (before I pej^ ^ oMiqm^the tender^ 
folding) the llheiush papers, ^o 595 , ^ up the pores of ti« 

pttU oV pTain paiUrs taken m all combes pla^ 

their quahties give the beat resul a I ^ coL helps mate^f 

The French also make a paper apecial^ i thrdifficulty Hair doW 

suiUble for syrups flannel 


suiUble for syrups mica w cuk^. . 
the weight and yet sutBciently per 
Tious to allow of fauly rapid filtration 
Syme* flads, however, in vera large 
SIMS, a double sheet of Rhenish paper 
in an inverted case of hnen, as already 
described answers even belter 

Filter piper which hae been im 
mersed in nitric acid (sp gr 1 42) ^d 
washed I'lth wster is remarVably 
toughened, the product bemg pernous 
to Iwuidi and quite diflerent from 
parchment paper made with sulphuric 
Kid Such paper can be washed and 
rubbed without damage like a piece 
of linen The paper contracts in «m 
under the treatment and the a* is 
diminished it undergoes a abght^ 
crease in weight, and contains nt^tro 
een Whereas a loop formed from a 

etnp25mm wideofcTdinary Swedish 
paper gave way when weighted with 
100-150 grm , a similar loop or 
toughened paper bore a weight of 
about 1 6 kilo The toughened paper 
can be used with the vacuum pump m 
ordinary funnels without extra rap- 
port and fits sufficiently closely 
prevent undue access of aw, which 


tbin*eoarse 

SuX’^re»S-i”'?s 

becomine of tb* 

matenalTy impede the progre 
operation .xpreiBed Iw® 

buccus laraiaoi as ex]^« 

of a class containing a la^ q 
of starchy »»tter,and wh to 

I dence m a closed vessel 

nlk..» «. •! S'" 

UquoT from poppy *P' papsve"! 

pSreees of preparing cJ 

; Sib , furmsbes us ““ 

sS'S 5 »» 

filtered off and here *6^ rera««°“, 
.r. . closed yessel helps tne svt“ 
matemlly The 

the Uqimr ‘‘Ster, and th^ 

almost can with cf', 

remaining sott ma« tbechie* 

be slowly pressed ^i,on hem? 


be slowly pressed aim»^ ^,j,ng 

not the case with paichiMt paper i slowly to seF“’®^t 

An admirable way of I ^/^uid Sim the sohd, and ^ ^ 

for the pump is to dip only to the air long enoug“ 

of the folded paper into ni^ a<^ and t by evaporation. « 

then w ash with water , the weak part P t,,e solid F", t 

13 thus effectually toughened taken up i« 

Some fabrics such as ewansdown, would oe a» 
clo=e textured twill calico, etc filta- 1 soluUoii 
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The ‘ Druggists Circular recoin 
mends chamois skin, free from thin 
places, cut of the desired sue, wic-hed 
m a weak solution of any ftlkah to 
retnore the grease, and riD'ed Om> 
roughly m cold water before using 
Tmetures elixirs, syrups, and eren 
mucilages are filtered rapidly A pint 
of the thickest syrup will run through 
m 4 5 minutes By washing tho 
roughly after each time of using it 
will last a long time 

For removiDg suspended particles 
from strong acids spun glass, known 
as “glass wool, answers best, but 
this ought be regarded as straining 
rather than filtration W itb ordinary 
liauids, when there is but little m 
soluble matter absorbent cotton not 
only Strains but ty fairly tight pack 
mg, filters brightly In cases where it 
te desired to save the deposit and 
poesibly to dry or mcmerate it ashes 
toe paper can be vecossmended the 
hquu paeees through it slowly hut it 
IS very strong and it is indeHrucUble 
by heat Paper hnt, as introduced 
fzom Amenca some few years ago, 
answered well as a filtering cnedium, 
being both strong and absorbent 
So far we bare considered filtration 
as conducted only m funnels or funnel 
shaped amugements as the ranous 
forms m which atmospheno pressure 
18 commonly employed are desenhed 
m works which treat of such matters 
They are chiefly those in which a long 
column of liquid i> earned above the 
point of filtration, as in Proctor a 
arrangement, where exhaustion is ob- 
tamed by means of a synnge under 
neath or suction by means of a bent 
tube, as described by Schaebt 
Symes considers that upward filtra- 
tion IS the direction from which we 
may expect tbe best re«ult» 

Some years ago, ttarner invented 
an oil filter on thi pnnciple, consi t 
mg of 2 vessels in superposition, mea- 
surmg altogether about 40 in inheight 
by 10 111 in diameter and winch is 
said to be capable of filtering a barrel 
ol oil per day This, of course, would 
depend on tbe nature of tbe ml 


and tbe temperature at winch it is 

Symea al«o devised a form of upward 
filter m one vessel only, and added to 
it « suction tube It occupies com 
paratively bttle space, is simple in 
construction efficient in action and 
can be lunde by any tinman at httle 
coat It u shown in Fig 132 and 


a 
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consists of a plain tin cylindrical vessel 
a, with a tap-hole b 14 in from the 
bottom , it 14 22 in high and 8 m 
in diameter A tin tray e, 7 in in 
diameter with a vertical nm 1-lJ in 
deep has a hole d in the nm this 
and the hole near the bottom of the 
cylinder being fitted with a short 
female screw with tbs same pitch of 
thread Over the tray the filtenng 
material « (flannel, caheo paper sup 
ported muslin, or any other mate 
nal that may be suited to the hqmd 
to be operated on) is tied securely , it 
IS then inverted and placed in the 
cylinder so that the iioles 6 d are 
exactly opposite one another A tap 
/, with a bend at ft right angle, is 
screwed in so that it holds the two 
together sod as lots a short leg jr in 
snpportuig the tray in position To 
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the end of the tap UAttKhedarabbCT- that the u*e of pump^ does not force 


tube turned on itself A or a iaag^asa 
tube of simiUr coastniction (id feet 
take a large aifetf funnel depnved of 
the thistle head) vrhichdn beaflached 
by a short piece of rubber tube It 
trill be obnous tliat any cocamuniea 
tion betR-een the tap and theoonteots 
of the re' e! must be made tlunug^ [ 
the filtenng oedium wluch coreri the j 
inverted tray and that any deposition | 
vhich takes place must be on the 
Iwttoia of the vessel itself or oa the 
opposite ‘ide of the tray but not on 
the filtering surface and hereia he 
the special adrantagea of tlie filter 
The u«e of a long delivery tube tt tiot 
neiv jt fiwxoed part of aa ml filter 
pstentedbyBntten of Liverpool vxoe 
j-ears More Scbacht a ap|Wcstioa of 
it to hit filter heither i< upa-ard 
filtretiOD neiv already «t.tted but 
the combinatiOQ of the tiro and id 
this particular form n-ill probeblv 
contneud itaeU to anr ooe irho wj} 

E veitatrul The dinienaioosgiveo 
iDUihafilterof about^ga) capacity | 
at a co't of some 10 13« ( Pbvoi 
Joura ) 

A da^er la wares used \tj cbemitU 
uilorDied Oasama^or that be had maDy 
inquiries coucenutig ashe tos for filter 
ing liquids in chemical analysis Some 
cbeou^ts compUiQ that they canoot 
get clear solutions through ashesto* 
while others who obtain clear solu 
tions, find that their liquids filter 
altogether too slowly 

The method of making asbektos 
filters by pouring a thin ps«te of this 
material over a perforated platinum 
disc was first proposed by Casamajor | 
in 1875 and an admirable filter id 
this fcmd IS made by Theo Seitz ' 
The asbestos lias the very great ad 
vantage of being insoluble in aD ordi 
nary liquids and of not impartniB any 
flavour or odour to the rc'ultant fil 
trate As employed by Seit* it may 
bo fanly said that this tnetlwd is almi&t 
perfect in its action and can be ap[died 
to essences perfumes and wmeswhich 
can be suitably dealt with by no otbw 
system It hasthisfurtheradvaotage 


thnnigh the particiei of a bestos or 
choke the filter 

Pig 133 shows aa improved method 
of supplying liquid to a funnel filter 
invented by E E liobuison and de 





eenbed ID the Chemical News \Vhea 
laige quantities of liquids such as re 
^ents have to be filtered in the lab 
orsloiy It u often convement to have 
some means by which tbs funnel filter 
may be kept filled The hsndhng 
of large bottles for the purp> e of 
etuptyiiig the liquid into the filter is 
disagreeable and tiresotne 6} the 
avoingement shown such labour is 
avoided and the hquid i; at the san e 
time silently but surely transferred to 
the filter 

To the longer limb of the siphon is 
attached a short rubber tube Opera 
ting vertically within the lower end of 
the tube is the narrow conical stem of 
a glass bulb float in the bottom of 
vrfuch are 2 or 3 small lead shot or 
weights for the purpose of retaining 
the stem of the float in a vertica) posi 

As the liquid ui the funnel filters 

out tl» glass bulb de>eend^ which in 

tiSro opera the lottnm of the eur 
roundi;^ rubber pipe and permits the 
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liq«id in the'iphon toflowout, faHmg the additional mualin filter (‘hew 
over the bulb If the liquid from the Remedies ) • 

siphon flows faster than that through i It is known that certain precipitates 
the filter the bulb nses, and hj its { such as sulphur, m emulsion pass 
conical form wedges against the inner through filler paper Boisbaudran 
lower penphery of the rubber ppe, often employs a method which in 
plugging the same, and stopping the many cases obriates this inconTcnience 
flow therefrom By this means the and which, to hw knowledge has not 
fuaaeliS'tepSOMJstsoilyaapplKdaatd yet been nude public. Filter paperis 
all the hguid in the upper bottle has boded with oqva rt^ta until the mass 
been siphoned out An importantad * is fluidified it is then poured into a 
vantage of this arrangement is that large quantity of water, aud the white 
' e started it can be left with precipitate formed is washed by de 


out attention until the filtration u 
completed 

Fig 131 shows a very simple appn 
ratua forflltenng water Take* gU»9 
tube about 1 jd 
long aud of ^ m 
bore, and bend it 
twice at a right 
angle aa shown so 
that the longer leg 
u ebout 6 tiDiee as 
long as the shorter 
To the shorter leg u 
fastened by means 
ofaperfonted cork, 
a wider glass tube, 
about 4} m long 
and \ in wide (m 
side} ctus Cube is 
filled with aWorb- 



cantatuni To render the testure of 
a filter very compact, it u then filled 
with thu material, previously stirred 
Up us water, *0 as to form a very thin 
pMle and allowed to dram The 
paper w thus covered with a layer 
which obstruct Its pore# Or a little 
of the same pasty matter may be 
mued with the liquid to be filtered 
Eiselimommends theueeof sponge 
for filienug discilled water The fil 
tniionw on with great rapidity and 
the product laclearas cnstal iMien 
filtered through paper istilled water 
soou eshibits a ‘felty sedimenC, 
which i* never forioed when filtered 
through sponge *0 that the bottles 
scarcely need cleaning after several 
montlu uae The apparatus that he 
employe, consists of a bottle with an 
opening near the bottom from which 
deacentUa bent glass tube This tube 
about 6 m iorg and 1 IJ m in 
each end is a perforated 


ent cotton (freed from fri), a small 1 
piece of perfectly clean sponge being - 
laid next to the cork and a similar 1 u 
piece being used to close the other I diameter 

opening of the tube In place of the I rubber stopper bearing a narrower 
narrow glass tube a rubber tube may gtiss tube The w ide tube contains 
alsobeused Theapparatusisrta'-ted oneor two long stops of fine sponge 
like any other kind of siphon, and will I that has been cleaned with dilute 
u- t 3 ^ all caaca ' hydrochloric acid and then dried The 


be found to work well 
where the liquid is not too much 
loaded with suspended matter^ 

Dr Ehertnayer reports that he baa 
found mu=lm which is folded m shape 
of a filter, snd placed below the lattw 
to be an escellent promoter of rafad 
filtration He had occasion to make 
use of such additional muslia filters, 
for the purpose of remoneg the p^ier 
filters from the funnel without tear 
vug , wii \ii‘ Vnerdoy W1 
to I ' 


this useful pr o p e rt y at kalies 


bottle to which this filter is attached 
mustuot be larger than the one placed 
beneath to catch the filtrate The 
spnuge of course must be cleaned 
eiery few months ( Keuste Erfah 
nmgen ) 

Guncotton is scarcely acted upon by 
the most energetic chemical agents at 
twdmary tempemtnres and may there 
fore he used as a filtering medium for 
aAutions containing strong acids or al 
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O F Bortoa, of SpnngSeM Ohu, 
u the jn»entor and roanufattuter of 
an appliance shown m Fig IS5 to be 
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used 10 cossectjon with as ordioei 7 
funnel or percolator de i^ned to pre 
vent loas by evaporahon and the e»«epe 
of odours and to exclude duet end 
flies IC will also serve as an air tij^lit 
cover to a aacemting or infusion 
vessel By the ordinary raetbod of 
flltenng and percolation one loses con 
stantly by evaporation not only u» 
tlcohol, hut often in the volatile per 
tion of the drug while to leep the 
filter or percolator supplied requires 
constant attention If filled and left 
at night in the morning the filtering 
paper will usually be diy and gummed, 
or the drug in the percolator be cs 
po=ed to air These difficulties ire 
entirely overcome by this apparatus 
To use it, place the rubber stopper 
into the receiyjng bottle and ui<et 
the funnel or percolator (prenoudy 
packed) On this place the cover 
into a suitable discharge bottle con ' 
taining the desired quantity of Itqtud, 
in.-ert the cork with the rubber tuba 


attadied closed by means of the 
pmcb cock Secure this inverted, at 
a proper height, directly above the 
Bcver, arid psas the ruVbcr tube 
through It as far as it is desirable, to 
permit the hquid to rise in the funnel 
or percolator Press on the rubber of 
the cover to secure it firmly to the 
edge of the funnel or pereoUtor 
There should be » slight bend in tie 
supply pipe otherwise it might draw 
the cover out of place if too much, 
there mil be a free flow of liquid 
Loosen the pinch cock, when the liquid 
mil flow until It reaches the end of 
the tube and close it Then no more 
will run until the liquid is low enough 
in the funnel or fiewUtor to admit 
air, wh«u more will flow as before 
Should tlie quantity of liquid be aina!], 
or for any otlwr raa«ou it u not desired 
to u»e the tupplv vessel insert the 
stopper in place of the tube 

Mtien toe liquid begins to drop 
frooi tbepetooletor, if iC is desired to 
set it aside for a given length of time 
to maceiate, instead of cloaing the 
lower orifice with a oorlt the flow may 
be atopped by do mg the air tube by 
moaoa of tbe pmcb cocl The funnel 
or percolator should not exceed Sj u 
m diameter iti this aiee or a 
little smiUer, a 7 m filtering cock and 
Ko 33 paper can be used If it be 
desired to employ vessels the full sue 
of the cover, to secure it perfectly 
tight, lb may be neoeisary to weigh it 
down with sand or by tilling it with 

kucid hqmds, such as arc obtained 
in proces»ci of artificial digestion, may 
be filtered, according to Fresenius, ly 
the aid of finely picked asbestos fibre 
Not only is the filtratioii of such Suids 
exceedingly slow, but the filtrate often 
passes turbid even through paper cf 
the close’t texture To filter such a 
fluid, FVe-coius advices to dilute with 
water, add some recently ignited 
aabeatoQ, aud shake the mixture 
vigonrady After about 12 hours the 
suspended matters will have subsided, 
leaving the bupernatant liquid per 
fect^ clear This is to l-e siphoned 



Fli.tRA.Tiax Air-tic'lit Filters 


240 


off, and the residue to lo wvf>e«l owe for (lit tu!« O ii second for a giiias 
or twice by decantation and then funnel, and the third fora tube cod 
fa^sed throurii a gliiy funnel the ncctwig with a go* generating apjw 
neck of «hicli contains a pellet of retus inien all connections are 
asbestos If the first part of the found to be air tight the tulc C is 
filtrate runs off cloudy it is returned conucc(e<{ with a water pump and 
to the funnel lintil it passes clear the coel !■ u opeue«l , the precipitate 

A funnel for filtration m absence of 1 la drawn user by lowering the tube O 
air IS shown in Fig lib The funnel i into live precipitate in the flask as 



Fio J t 


has a cylmdncai T>a ' 3 cm lugh, 
oorered with a lid pronded in the 
centre with a neck Into thia fits a 
cork and beat gl^s tube funnel 
u fitted into s filter fia<k which has a 
side tube By connecting the tube of 
the funnel with that of the flask by a 
piece of rubber tubing the exterior air 
13 excluded In case a particular gas 
IS required the funnel is then pro 
Tided with a double bored cork 
Through one opening Uie gas is intro 
duced, and it pa..8ed out by the other, 
a connectiOD ^ing made with the 
filter flask as before 

An apparatus for filtering and dry 
mg very osidisabic preeijatetea la 
shown ZD Fig IJ?, and is constructed 
of glass with the exception of the 
oOTer C, which u of brass The tube 
G, which is connected with the btasa 
tube M by the cork F u bent o»w 
and unites with a small flask con 
taming the precipitate Thu small 
flask has a cork with three holes, one 



*00*1 aT the apparatus ts filled with 
the indifierent gas The precipitate 
collects on the funnel A and distilled 
water can be draw u orer to wash the 
precifutate there by pouring down 
the funnel m the small flask By 
opening the tap T) instead of E, the 
filtration can proceed more slowly, and 
thu tapis also useful with very muddy 
prwnpitatea To dry the precipitate, 
the cork K. la replaced by another 
without au opening the glass tube G 
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13 fused off, aud the upper part B of ii^ oven as the air has access to the 
the apparatus U removed from the paper from ail sides isherefay it dries 
lower part A, and transferred after I modi more rapidly and thoroughly 
wards to a drying oven For a 7J «n filter a support of ^ m 

A filter support which la an im platinum wire, with the nng, /, 
provement on the arrangement for 2Jin diameter and the wires, oand 
rapid filtration described by Fessenden 6 3 in long gave excellent senuce A 
below, IS shown in Figs 133-140 It ^ass rod bent aa indicated by Fig 140 
IS made from platinum wire cop^ira' worka very well ( Chemic^ hew* “) 
wire or any other suitable matenal An automatic rapid filter u shown 




tia laa 


and bent in tiie shape shown in Fig 
140 A paper folded as described 
Fessenden is pushed in between tlue 
wires a and li Fig 3SS which serves 
the same purpose as the glass rod that 
IS to support the inner folds of the 
filter whereas the nng / supporb 
the outer folds giving the whole an 
appearance of a paper formed wit*- 
two compartments This may now 
be placed in a glass funnel or used 
alone simply by suspending it over 
the beaker aa in Fig 13? Ute liquid 
following the wire and dripjang from 
the point y As a means of diyng 
precipitates on the filter it is far 
supenor to the old way of placmg the 
glass funnel «ith its filter in the dry 


m Fig HI which indicates the 
manner of its operation from a com 
moo table being entirely independent 
of the customary retort «fand It 
Uses very small circular filters 3^ in 
diameter and vet filter* manj times 
fMter thau the largest heretofore used 
doing its « ori. thoroughly and abso 
I lutdy witliout attention no matter 
I bra large the amount to be filtered 
I It 13 got rest Ij quicker than the 
funnel never breaks the tUter papers 
land )aa DO metal contacts One of 
I its atroogest points is in filtering very 
smaUquantifiesas well as large The 
fonner are run through in a moment s 
tme without tedious dropping as bj 
the funnel 




Fn TR 4TI0N Vacnnm Filter? 251 

The u'e of filter ruinp^ »3 eTWy thicVnes^es of filter piper Tte f61 


chetQial IS aviare does not, in a wy 
great nutaber of cases facilitate filtra 
tion first IsecauseadeU'elajerof the 
precipitate forma nest the paper 
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which continually requires to be re 
mored and second if any considerable 
pressure is used particles of the pre 
cipibitewiiipasstlirough Toidciease 
the surface seems to be the better 
plan Pla ted filters partially effect 
this but the precipitate cannot be 
easily detached from them ani ther 
are troublesome to prepare Ribbed 
funnels while aUo an improTement 
have only one side of the fflter for Use 
the other sile being covered with three 


lowing racthort (tig HJ) 

(rations to be made very ri| idly and 
ID Bucb a manner that the precipitate 
can be readily reinove<l The filter 
poper IS folded three tunes folds Noe 
I and 2 are toward the reader No 3 
from him TTie filter is then gathered 
(Fig B> and a piece of glass rod 
bent at a very acute angle is iii=erted 
m the cleft of the filter (ligs C and 

D) tfius giving a filtration surface 
of nearly four times the usual one 

I %efilfration Icing complete theglass 
rod is grasped by the projecting ends 
and lifted from the funnel bwnng 
the filter upon it One end of the 
filter paper IS then bentdown and the 
prempiUle u easily wa<l ed off (Fig 

E) An improvement on thu w to 
u<« instead of the glass rod a pbte of 
glass (Fig F) nlM on both «idea 
^his readers the filtration very npid 
indeed and if it were made V the 
manufacturers of chemical apparatus 
would DO doubt be u ed (FA Fes 
senden > 

The productios of a partial vacuum 
aithiD the vessel receiving the filtrate 
has long been employed in chemical 
manipulations for the separation of 
•lease precipitates and also to aave 
time in the ordiaaiy processes of filtra 
lion required in the practice of cherni 
cal analysis There is no reason why, 
ID the absence of a centrifugal machine, 
the filtenog of gelatine emulsions 
should not be hastened in a simijar 
manner considering at hoiv «maH a 
coat an efficient filter pump can be 
manufactured 

A good many vacuum pumps, worked 
by a flow of water have from time to 
time been introduced to the notice 
of the puhhc but tl e majority of 
them are not completely satisfactory 
Bunsens is perhaps the he:,t but its 
production requires the aid of skilled 
workmanship and the outfall tube 
most be at least S2 ft in length 
'nils altogether forbids its u»e eicept 
upon the upper floor of a budding 
j The pump to be described was de 
signed by A P bnuth some years ago 
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principle of its con truct on la 

based upon that of Gi&rd i lajeetor 
A wsteru of water such as is to ba 
found m ever; house is all Uat la 
needed for a water supp^ but the 
greater the head of water the greater 


a coi dit on easily acquired by a little 
observation and practice 

Hie greater the pressure of water 
the greater the power of the pump 
whidi IS capable of hf ting a column of 
mercury equal 1 1 height to that of the 




Pie 

the power of the pump. If lie water 
can be U d on from the mam supjdj 
nothing further could be desired 

Altl ough a good head of water — ■ 
and therefore pressure — is desiraUe 
it by so roeaos follows that a large 
quantity of water is required It la 
de rable to attach a screw juncb cock 
on the rubber tube which connect the 
pump witl the water supply so aa to 
govern the quantity flow ni, through— 


IM 

tarometer at the time being minuj tl e 
tension of aqueous vapour (th*‘ colder 
the water therefore tbe better) 
Ifowever the pump will work \ery 
well and hft 15 in or more of roer- 
CBiy with a bead of 10 fest 

The construction of the pump offers 
DO difficulty to anyone who can bend 
a p ece of glass tub ng draw out a jet 
and bore a hole in a cork this last is 
perhaps the most ditScuItof the three 
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Procure a glass lamp chimney about 
23 cm in length and some glass tutnng 
of an internal diameter of about 6 mm 
Fit two sound corhs to the ends of the 
lamp chimney Through the centre 
of the upper cork pass a glass^twitb 
a short noztle (Fig 113) Through 
the lower cork pass another )et having 
a long sloping nozzle The diametin* 
of the holes aC the ends of tl e jets 
may be about 1} or 2 mm (The aise 
really depends upon the water supply ) 
Care should be taken that the hole in 
the Jnwer yet ja not smaller than that, 
of the upper jet they ought to be the ' 
same size The»e tv,o jets are placed 
diametncolly opposiU each other and 
nearly in contact so that nater 
flowing down may pass smoothly 
out of one into the other without 
stnkmg the edge and tpurting off 
into the chimney glass A vacuum » 
produced St this point This is really 
easy to accomplish however difltcult 
It may appear on paper Adjust an 
exhaust tuoe through the upper cork 
and to make the nbole affair like an 
instrument Chat u inteoded to work 
and not like a model mount it as lo 
FVg m where A is the pump BCD 
the exhaust tube but at 6 insert a 
three way lueul tube and attach a 
barometer tube (same tubing aa before) 
which dips into a vessel of mercury 
The junctions with the metal tube 
may made either by good corks or 
rubber tied on with wire (the glass 
tube must project inside the metal 
tube in any case) and all the junctions 
well covered with several coats of 
shellac varnish The glass tubes may 
be fixed to a board in the manner 
shown m Fig 145 ^ cutting agroove 
10 a piece of cork and screwing a strip 
of tm or brass over the whole 

The final adjustment of tbe yets can 
only he nude while tbe water » flow 
mg and the barometer tube or tbe 
exhaust tube ladippmgundermcmijy 
in order to ascerUia when tbe pump 
13 doing Its best IVlien tl e pn^ier 
position has been found (generdly 
rivtsmsd iy iwaftog- A'.“jvs» jir ii» 
point 13 sure not to be quite central) 


the corks may Ic covered with electn 
cal cement or several applications of 
shellac Tanu^h 



' The filtering bottle requires no 
' special dscnption Ckre must be 
t*.»cn to flare a sound cotA « i i it u 
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as well soak it m melted paiaffin to 
fill up the pores The rubber «tuch 
conoects the bottle with the exhaust ' 
must be as thick as possiMe, and the | 
ends of the glass tubes must be placed 
m contact, or the rubber will be 
flattened by the pressure of the atmo 
sphere, and close the tube 4particu 
Jar kind of rubber tubing is maoufac 
tured specially for such purposes as 
these, and cannot well be squeezed 
flat as it has a diameter at i cm and 
a bore of only 4 tnm However, Ordi 
nary black rubber tube will do very 
well for most purposes ( Tear Book 
of Photography ) 

Some precipitates are so exceedingly 
fine that the be-t filtenng paper i» 
isospabla of retaining thecn lo such 
cases the difficulty may be oiercame 
by stirring up with the liquid to be 
filtered auttle finely powdered FVench 
chalk (or paper pulp obtained by du 
Bolving filtering paper m aqua regia 
and reprecipitatiog m water) Ihia 
eettimg on tu filter closes the pore* 
of the paper still further andprevenU 
the passage of the precipitate When 
filtering not liquids which are eery 
acid, Of hare a high specific gravity 
much afiooraoce may be can ed ly 
the repeated breakage oi the filtering 
paper Tlusoangeoerallybepreyented 
by supportmg the apes of the filter on 
a stnp of musbn lud acrou the funnel, 
or by using papers which have been 
steeped in 1 32 nitric acid for a few 
mmutes, washed and drieif whereby 
Che paper is greitlj strengtheaed 
For this purpose, also, an extra strong 
variety ^ filV r paper has been inti o 
duced commwcially, the peculianty 
consisting m a network of linen threads 
interwoyen with the subetance of the 
paper during manufacture 

The ordinary funnel with sides at 
an angle of 60'’ is not adapted for very 
rapid filtration The long French 
form hanngajenglh about twjrethai 
of the widest diameter yields mucdi 
better results, and u^ed in conjunctioii 
with a plaited filter paper gives the 
greatest rapidity of t Itration which it 
IS possible to obtain with the simple 


paper and funnel Two forms of 
funnel, each the subject of a patent, 
have been introduced with the view 
of lessening the disadvantages of the 
ordmaiy 60^ funnel The first is 
famished with straight projecting nbs 
on the interior, which to a great extent 
keep the paper from close cooUcC with 
theeides and this certainly aids filtra 
tiOD considerably The second is of 
more recent introduction, and may he 
described as a funnel of the ordinary 
shape enclosing the body of a slightly 
smallerfunnel perforated all over with 
stnall holes and kept from contact 
with the outer funnef by 8 projecting 
rib» the whole being made of earthen 
wore ui one piece The space between 
the laoer and outer bodies of the 
fusee} i» ciosed at the top, sod » cv 
cuUr bole i> provided in the Utter, 
whjch may b« closed airtight V a 
alopjier The rateuteea claim that 
I this funse) nay be used for a vanety 
of purposes besides that of ordinary 
filtiuUOD such Os vacuum filtering, 
washing precipitates automatically, 
dialysis, etc , Msides being a great 
unproveoect oa the usual pattern 
The following is the result of a com 
paralive experiment nth the above 
funnel Time required to filter 4 

a of liquid — No 1 Ordinary 
plain filter paper 50 minutes. 
No 2 Patent funnel, pUin filter 
paper, 24 minutes No o Ordinary 
fuDiiel, plaited filter paper S niinutea 
TliO h^ price of the above fuocel is 
its chief objection, otherwise it gives 
very good results 

The most perfect way perhaps of 
Utilising e paper filter is that suggested 
by Dr Symes He makes a hnen 
cone and attaches it at the top to a 
wooden nngrestmg on an earthen jw 
The linen forms a support for the 
filter paper, and a suitable cover pre 
vents evaporation 

There is one point to which great 
importance should be attached in the 
consideration of this subject and that 
IS that there u a certain material or 
ccmbuatloii of material best suited for 
the filtntioii of any given liquid, and 
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much time may frequently be saved by under ordioary atmo^phenc pressure 
carefully cottEg the filtering medroia In thefecond ca^'V the filieruattaclied 
be«t adipteU to each particular 6uid to the short limb of a siphon, so that 
Formstance,astronBinfusionofpopjy the Lquul po-'ses in an upward direc 
capoules precipitated by rectified spmt twin through the filter, and herein lies 
filters bc«t through swan^down, liquid H« great adrantage, nz that the solid 
extract of bael through paper astroog portiooof the liquor, instead of settling 
infu'ion of senna precipitated by recti on the filter and cliobing up its pore’, 
fled epint through flannel, etc , and tends to mose away from it towards 
every hqmd which presents any diffi the bottom of the vessel 
culty requires intelligent treatment The apparatus employed for centn 

according to its nature One com ftigal filtration consists of a shallow 
bination of filtering materials eeems metal box supported horizontally on 
’pecuUy adapted to the filtration of an axis, and capable of being revolved 
«yrups, flannel coated with raw paper withgreat rapidity by meansof suitable 
pulp Syrups pats through such a gearing Inside is a similarly shaped 
filttf with comparative rapidity, and but rather smaller box made of per 
the filtrate u as bnlliant as it is foraied meUl or gauze, and fitting 
possible to obtsan it even through into the outer case lo as to leave a 
paper of the finest texture The bag space all round The inner case is 
should be made of very coar< fiunoel. lined <ntb fiatinel, forming a tug into 
sad filled with a zaisture of paper wbicbthehauidtobefilseredispoured 
pulp and water whKb hss previously On setting the machine in motion, the 
Men boiled until the pulp is quite liquid is powerfully forced against the 
dismtegrated As the water runs aides of the flannel tug , the clear 
through the boig the pulp a left as a portion (ben passes through into the 
muform layer on >ts interior aooular space hetwees the two cases, 

There are several methods of as'ist and leaves the sediment behind m the 
mg flltration by producing a lacuum big A high speed is necessary to 
m the receiving vestel e g with the obtain good results 
Bunsen pump , aUo an erraogenient Of the venous methods just de 
for producing a partial vacuum by «cnb*d none lends it'elf more rMddji 
connecting the receiving vessel with a to the filtration of thiclc viscous liquids 
bottle full of water placed at a height (never ending sources of difficulty 
and commumcatmg with a ’unilar when considerable quantities Brecon 
bottle at s lower level The up^r cerDed)thaD that itionuas ‘ upward 
bottle acts as an aspirator and when filtration In tins, advantage u taken 
empty the positions of the bottles can of the pressure of the atrnosphere by 
be reversed, and the action rendered using a long column of hqmd to suck 
continuous The pressure exerted 1^ the filtrate through The apparatus 
a column of liquid may be utihsed in usually employed for carzying out this 
two ways, either to force the filtrate process consists esseutialiy of an m 
through m the usual direction or to verted open box or cone over the 
make it passupward through Ihefilter month of which the filterin'' medium 
iDgmedium In the firstcaseareser , is stretched, the cone being connected 
voir is placed at a convenient hei^t at its apex with the short limb of a 
fromwWhprocecdsatubeterminatiJ^ siphon The advantages of this ar 
in a MDg or collar, to which the filter ramgetnent art that hy lengthenmg 
ang hag is secm^ly attached, thehej^t tbeaipbonlegthe rapidity of filtration 
of the reservoir determining the pres may be increased to any reasonable 
sure on the contents of the b^ This extent, and by its position the filtering 
methcsl IS very well suited for thick, medium is prevented from becommg 
viscid liquids, which contain but little choked up with deposit the sediment 
sediment, and winch filter too slowly tenilug to move away from tlie filter 



256 PiLTBATiOK Upward Filtration 


leg surfd^e rather than to settle npon 
it If a liquid contaimng a su'ipeaded 
precipitate be allowed to rest a sane 
at the surface becomes clear m a com 
paratively short time whilst that bear 
the bottom still remains turbid As 
a comparatively clear liquid filters 
much more quickly than « thic^ and i 
muddy one, the position of thefiltenag , 
cone (which must of necessity be placed ' 
near the bottom of the contamiug I 
vessel) in an upaard filtratmnarrADge- 1 
ment is hardly correct as the filtrate I 
13 drawn from a layer of liquid which | 
IS much more turbid than that at the . 
surface The correct portion of the ' 
filtering cone I9 evident^ at the surface 
of the liquid, so that oiDy the clearest 
portion may have to pass througli the 
mter, and full advantage be taken of 
the ciarif} mg eSbet of suhsideQCe 

In order to overcome the difBcultiee 
encountered, Bird devised the appa 
ratua ehowa IS Fig 116 with a view of 
applying the principle of upward fillra 
tioD, avoiding esposure to air at any 
stage of the procees, and keepmz the 
filtering memum m the most advas 
tageoua position, vit at the surface of 
UiB liquid 

A u a Btoneware jar o{ about 3 gal 
capacity, placed on a shelf at a height 
of S'6 ft aboie the vessel M It la 
secured to a hoard C of suitaUe dimen 
lions, perforated by a circular bole g 
6 u of* wood, 3 in wide, and also per 
forated by two holes it and r C, A, 
and B are securely &»teiied together 
by a string or other sintahle rncaos 
J 13 the filter proper, and consists of a 
circular bos, closed at the top and 
open at the bottom, and about | in 
less m diameter than A 3 is divided 
at the centre by a partitieei, which 
thus forms an air tight chambn 
m the upper portion The tube t 
passes through this chamber and com 
munioates with the lower half of A, 
Its upper end being connected to the 
glass tube H by rubber tubmg Over 
the open mouth of J is stretched the 
filtenng medium, coasisting of three 
layers calico, paper, and fiannel, the 
latter being on the oulade C is a 


bar of wood to which the glass tubes 
H and I are firmly attached J, H, I E 
ionaiiig a rigid system, partially coun 
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terlBlaDeed at its centre of gravity by 
the wei^t P through the cord and 
puitej G, the whole being capable of 
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free motion up anl >1 omi thit J 
rises anct falls with the 1 quid in the i 
interior of A The tubes ff and I 
work through the holes sr r and y ] 
which serve as guides The weight F 
should be such that when A conta ns | 
no liquid J just descends freely to the i 
bottom of the ;ar I\ is a pcce of 
rubber tubing connecting I and L so 
as to allow of the free motion of I L 
IS a gla » tube pos'ing into the bottle 
il and twisted once as shown near the 
bottom A siphon and pinch cock h 
Z are required to draw off the filtrate 
from II 

If it is desired to start filtration A 
IS filled with liquid whe by the 
buoyant action of the air chamber in 
J aided by the weight F the filter 
rises to the surface A eorki«insenel 
in the bottom of L and the end of the 
rubber tube V is removed from 1 
through V aad I I K L and H J arc 
filled with liquid (preferal ly bright) 
The cooneetiOB at V ts again made 
and secured and a layer of colourleM 
heavy petroleum oil about in deep 
U poured on two surfaces 0 of the 
liquids in A and 31 As soon as the 
end of it is enclosed filtration com 
meuces and goes on continu lu ly 
The oil IS of course uaneoe sary lu the 
case of liquids which do not suffer by 
exposure to a r OU<i ytrs furnished 
with scop cocks at (he bottom may be 
substituted for the vessels A ani M 
with considerable gam in convenience 
All joints rou't be bound with wave f 
thre^ or wire and thick rubber tuleug 
used to avoid collapse of its walls and 
consequent stoppage of the flow the ' 
filter J should also be well itHvij'hed 
with shellac dissolved in methylated 
spirit The con'truction of this filter 
demands butasmaliamountofinciJiaiii 
cal skill It works continuously re 
quires but little attention and per 
fectly protects the liquid passing 
through it from the action of the 
atmosphere at any stage of the opera 
tion 

Filters for Liquids dezaand- 
ing Special Conditions —Thera 
are some fe v liquids or solutions that 
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cannot lie siiiUlly filtertl in an 
apparatus such as may l-o empi yed 
forwatcr, tfiough bcitz s asbc toa (ilten 
may be etronglj recommended for the 
purpose They arc chiefly fluids of an 
. oily gelatinous or syrupy cliaracter 
{ie^tinous /7uirfj —A simple and 
' rapid method of filtering gelatinous 
nusturcs will doubtle'i be acceptable 
to many photographers The plans 
usually recommended are the use of 
a funnel plugged with tow or cotton 
[ wool or ft piece of cambric or other 
material spread over a jar on which 
I the solution is poured and allowed to 
I percolate through These plans are 
I altogether unsuitable where large 
quaatitiesof liquid haie (o be filtered 
and esen for small quantities the pro 
cess IS slow The gelat ae has to be 
kept warm till the operation is com 

E lelo sod 3 rather open mstenal mu't 
e employed or the solution will only 
fall through drop by drop The plan 
here described mil bo found very es 
peditiou there is no waste a filtering 
material of the closest texture may be 
u<ed and the warm mixture is filtered 
before it has time to thicken by cool 
ing It has been u«ed succes'fnlly for 
fillenng gelatino bromide emulsions 
and the gehitinous mixtures employed 
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in the preparation of carbon t ssue 
Thearraogeoient referred to is shown 
I m Fig 147 a IS a wooden stand 18 
i in high, having a hole in the top 4 in 
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IQ diameter 6 i a nng miide of beat 
cane or wliafebone “Iightiv larger than 
the hole in the stand TJie filtenog 
matena], srlurb amt be of Ibe cdoee t 
texture hould be cut m a circular 
form about 22 in m diameter , when 
secured to the nog with stout thread 
It forma a bag *, the nng 6 prerealiog 
tt from fallmg through the opening in 
the stand 

To u'e the apperatu* the operator 
pours auBcient of the mixture into the 
bag to half hll it he then seizes the 
bag, above the liquid with his fingers 
and presses the tdtrate through into a 
receptacle placed below to receive it 
Further portioQs of the ouxtture are 
poured in iiU the nhole qusotlt7 has 
been filtered ^ith the meanuremeota 
given above, quantitiu varying (rota 4 
to 40 02 may m readily operated upon 
('Photog New, ) 

Zigutdi AfMfd 4y Jir — Fig 144 
<hoira a rapid acting filter by \ oUicar, 
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for liquids liable tochange byespo«iire 
to the air The filter is faerraetical]/ 
closed while working It is lined in 
side with filtering paper, anl the fil 
tration takes place eo tlut the tiotad 
liquid enters the filter below passes 
'’■rough the paper, and u discharged 
cl u- at the top, where a pipe conveys 
l into a receptacle This arrangement 


Is of special service for filtering wmes 
or other delicate liquids which should 
not be long exposed to air A siphon 
inserted into the cask contaimug the 
tsrbid liquid, which 'lands on an ele 
vated place, conveys the liquid to the 
filter, and thence it flows into the 
new receptacle If the liquid is very 
sensitive to air, and a layer of od 
ctDOOt affect its fiarour soae pure 
^re-Oil maybe poured into^cbcask, 
and the delivery tube leading from the 
filter be poshed down to the bottom of 
the receiviag cask In this way the 
bqiud u absolutely protected from 
contact with air 

Lime 3fudt/fvm Soda Caueltettert 
These are generally drained in a 
filter cotuLting of » half boiler, cut 
)oQgitudiiial}T, loosely paved with 
bncks which are covered with layers 
of coke to a depth of 9 in or eo , the 
bottom layeriaootnposedof good aized 
lumpe, Ibe lop of email pieces, sur 
mounted a covering of coarse sand 
or cinders Orer the filter bed are 
laid perforated iron plates or gnds, 
upon wbch the mud is placed 

fjTwps —The filtratrao of syrups 
and saccharuia fluids is largely per 
formed m what are familiar^ known 
as “hag te “Taylor filter* The 
construction and arrengeiaent of these 
ai« shown in Ftgs ltd, ISO The 
filter oonststs of a wrought iron ease 
a With opening' at b and an internal 
ftange at top to carry a cast iron box c, 
having holes in the bottom for the 
reception of gun metal bells d, to 
which are attached cotton twill filter 
bags « Tig 350 shows aa enlarged 
eertioo of the gun metal bell d The 
bags e fa-tened to these bells are 3-6 
ft m circumference and 5-VO ft long, 
woven without a seam They are 
enuupted up lo'ide “sheaths ’ of 
strong opeo webbing about 18 in in 
circumferetice, which restrict their 
espsu'ioii They are arranged in 
aenes ol 100 or more 

In sugar refineries U'e is largely 
made of animal charcoal, packed in 
huge cylinders 

Oils — The filtration ol oQs may be 
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effected m a very great varielv of ways 
either with or \ tlovii tie v»is<4ice 
of artificial pressure denied fronl (a) 
a head of the hgvior to be filter^ 
(6) one of the many forms of filter 


attuie 1 by allowing it to <kpo it im 
panties #ti I rtixTitetlly decanting 
I But lor the bcoi juilitie further 
I punficatum w ncct ir\ not only to 
eecnre limpidity , but a capacity for 



press m use, or (r) atmo jAenC f»es j 
sure by the product on of a vacunin ' 
under the filter bed Foi esample ' 
olire-oil IS oiastly subjected to no . 
process of pxjriScatioD bayond wlat M , 


lengthenedpreservstion by eliminating 
tbewater mucilase andparenchjmat 
ons matters \ anous devices are 

3 1ayed in d fferent localities one 
«U being filters In fVance the 
s 2 
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oil to be purified w received into per 
fjiated boles carpeted with canled 
cotton (wadiilQg) elsewhere cotton 
tissue mterpos^ between beds of 
gftsciular and wtahed emmal charcoal 
form the filter a bed of dry moss 
oathe Grourelleet Jaunez system 
layers of sand gypsum and cohe 
alternate beds of sand ani vegetable 
ebarcoat according to Denis de Jlont 
forts pUn carbonised schist and 
peat by Cossus method clay heated 
to 200° ( t F ) Ss proposed by VV right 
by introducing cl^a clay and allomng 
to stand at a moderate temperature 
then filtering through cotton as 
adopted by A Pizam Perhaps the 
beat mode is that of Isoardi Thu 
apparatus Ftg I9I conauts of a 
boiler fuU of water eernag as a water 
bath for 2 turned non cyltndera i 
rece Ting the oil from the re erroir c 
a auction and force pump d and a 
filter a containing ^rforated trays 
whose holes are filled with wadding 
Thu apparatua enables the oil to be 
filtered without coming into contact 
with the air and at an elevated tem 
penture which can be regularly mam 
ta tied Coco nut mi u another 
example of punfieatiou by simple sub 
e deuce and filtration 
Percolatian -~This u a kind of 
filcrat ou commonly called by dis 
placement emplo^ for esiractiog 
the esseuce from roots herbs seeds 
barks etc ICueS^tcdio CheibUow 
log ma uer It u first nece-vary that 
the articles to be acted upon sboold be 
ground in a drug tsdi to the oondition 
of a coarse pen der then moisten the 
mass thoroughly witbslcobol aUonag 
it to macerate for 12 hours in a 
vessel well covered I*ejt is mjiured 
» boUow instrument of cylindruaJ 
form having one end shaped like a 
funnel so tnat it enn be imerted id 
the neck of a glscUi bottle and baviqg 
ins de near the lower end a partitmn 
pierced with numerous smaU boles 
like the strainer of a French coSee-pot 
which IS a simple coffee percolator in 
the shaence of such a part tion soft 
cotton or any insoluble substance may 


be substituted and being placed in 
the lOBtde St Che lowci end of the 
instraoient will answer as well as the 
strainer This instrument is called a 
petcabtor Boullays filter or perco 
btor IS usually employed Macerate 
the ingredieuts to be acted upon for 
Uie tune named — introduce them into 
the percobtor andshghtly press them 
upon the partit on Any portion of 
the liqu d Used id the maceration not 
ab orbed by the powder should be 
poured upon the maea in the instni 
meat aodallo \ed topercobte bow 
gradually pour into the percolator 
sufficient of the alcohol or other Iiqu d 
to be filtered to drire before it or 
displace the Iiqu d contained in 
the nia s the portion introduced 
must ID like manner be dupbeed 
by another port on and so on UU 
the required quantity of filtered liquor 
IS ohu oed Thu extract u called 
a tmciure In ca>e the liquor whiol 
firat pusses through should be thick 
and turbid again introduce it into 
the instrument bemg very careful 
not to have the powder too toerae or 
iooMty presKd or it will permit the 
bquid to pa s too quickly aiidouthe 
other hand 11 should not be too fine 
or compact or it may offer an ua 
necessary re utanue Should the 
liquor flow too rapidly return it to 
the loetrumeut and close it beneath 
for a tune and thus permit the finer 
parts of the powder to subside and 
cause a slower pereolation 

The first portion of liquid obtamed 
by the method of dnplacemeQt is 
ai rays in a state of high concentrs 
I tton la genera! it is a simple sola 
tioo of the soluble ingredient:' of the 
. crude drug in the fluid employed 
I But sosaetunes the solvent if com 
I pound IS resolved into its compound 
parts and the fluid wh cb passes 
through It at any given time is only 
mtf of these holding m solut on only 
the moet soluble parts of the drug 
Thna if diluted alcol ol be poured 
over powder of myrrh in the cylinder 
of the percobtor the fluid which first 
droiB into the receiver is a solution of 
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an cdy consistence cbiefly composed i As atmosphonc pressure is an ito 
o£ resm and volatile oil dis oWed in j portaot element in the operation, it 
alcohol In lite manner when the i inllnotanswer to shut itoft by closing 
ponder of gall nuts w treated in the the top of the displacer, without 
same way by hydrated aulphune } making some eott)[)ensatioii , and, 
ether, two layers of fluid are obuined, I therefore a communication betticen 
one of which u a highly concentrated i the upper and lower vessel 13 estali- 
Rolution of tannin m the water of the j lished by means of a latent tube ar 

ether, and the other a weak eolntion rangement / In this manner the 

of the same principle la pare ether j apparatus is kept close, and the era 
In all cases, therefore in which it la poiatioo of alcohol prevented, while 
not otherwue Erected it» ah-^lutely the pressure produced is distnbuted 
necessary to agitate the several por throughout the appiratus, and ren 
tions of the liquid obtained by per . dered uniform As the runniogfs are 

eolation together iD onler to ensure I clear filtration is rarely necessary 

a product of uniform strength or I Thequantity of alcohol thusconsumed 
activity I need not be more than sufficient to 

To illu trate the operation of du esliaust the material and the re u!t 
placemeat tod describe an evcelleot mg tincture rou t therefore be diluted 
percolator for making perfume tme to the proper strength For fierfume*, 
tures wa suppose toat benzoin u deodorised alcohol must always be 
under treatment The use<l 

apparatus made wholly The method of displacement has the 

of glass, haring been adrantsge of expedition economy, and 

arranged as shon-n in nt/.f yielding products pos eseing unuorm 

Fig 152 and a plug Ijy ® \ itj of strength , hm it requires con 

of raw cotton dropped J| d^\ sideralla experience to adapt it to all 

loosely at a the beomin /wl ^ 1 «ib*taD<ev The art re (s in properly 

m coarse ponder IS then Bf I packing theingredient jn the cylinder, 

■poured into the portion B\ I some sufetaoces requinng considerable 

h until It reaches the 
ime e Alcohol (95 per 
cent ) IS next added un 
til it rises to the hoe d 
As soon as the first por 
tion sulks into the ben 

Min a fresh addition 

must be made , and thus ~ ” I of well washed sand before rubbing it 

the succeeding relays go *^0 I 8 S. I upwith the men'lniutn The coarse 

CFUdiapkcingthosewhich nese of the powder mu't aUo he at 

preceded them without miughug tended to butetances that readily 
with them Each stratum becomes become soft and poppy when wetted 
more Bud more charged with soluble ' by tb« menstruum, should not be used 
matter as it descends and when it so fine as those ttot are more w oody 
reaches the bottom of the ma-s under and fibrous The method of displace 
the pressure of the superiDminbeot meut answers wed for the preparation 
liquor, it runs out -aturated 'When of all tinctures that are not of a re*;!!! 
by successive additions of fresh alcohol, oiu nature and for most infusions of 
the benzom under treatment iiK be woodyand fibrous substances asroots 
come exhausted the bquid psa-ea j woods, hark* leaves, seeds, insects, 
through the ma~s and falls into the j etc It 13 e peeially adapted for the 
receiver *, as tasteless and colonrless . preparation of concentrated infusions 
as when first poured in This indi j and e8»en''es, as they may thus be 
csles the compiefica of the process bbt^oed of any mjttired strength, 


pressure to oe u«ea. while other*, 
when even hchtly jacked scarcely 
pennitthe fluid to jars through them 
An excellent plan applicable to all 
subctances, but e peeially those of a 
glutinous or mucilaginous nature is 
to mtx the Powder with an ecmal bulk 
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without loss, or requinng coooenba 
tion bj JiMt which js so de trucbre 
to theu- nrtuc 

AVhen ordimiT tinctures are made 
in large quautitie , displacement u 
never litely to supersede uiaLeration 
on account of any practical adaant^es 
it may possess U the pre unbra 
directions be duly attend^ to the 
procM of ojacerstion t. unenccptiOT 
able The process is more simple than 
the other the mode of operating 
more uniform it is in fact always 
the same it requirei> le s of kill and 
dexterity in conducting it it requires 
fe«s constant attention during its pro 
gross which la operating on Urge 
quantities is a consideration and 
nnally the apparatus required is less 
complicated ^Theo however only 
amaU quantitiaa ara to be made at a 
tune aud kept ui «tock the adoption 
of the process of di placenient wdl 
often be found conronient and adrac 
tageous It offers ibe mean ofmakiog 
a tincture in 2 or 3 hours which, by 
the other proceat would require as 
many weeks 

The preceding remarks are mainlr 

fi cll«red from Cooley e d^lopecdia 
orereceotlr the subject has received 
gmt attention from J t> Uoyd of 
Cincinnati, Ohio and the re ulu of his 
obserrations are thus recorded in the 
Proceedings of the Americdo Fhansa 
ceutical Aasociation — 

One of the mostfrequent operotioDa 
to be performed by ibe pharmacjsl is 
to separate from the crude materials 
offer^ principally b> the vegetable 
kingdom active principles from others 
inert or not desirable Tbis object is 
r^hed by hnngisg the same into the 
hqiui state by solution with the aid 
of a proper solvent (menstroum) 
Thus we have the process of inaceia 
tion and percolation the latter heii^ 

a modification of the former caUmg 

in the aid of gravitation To amve 
at a proper understanding of the laws 
whicii govern the solution of enb- 
ttances that i= the tun fer of a soU I 
into the liquid state through the ail 
of solvents we should con iler £rst 


the greate t agent in percolation — 
the attractioD of gravitation This 
Unknowii force impeU all terrestrial 
bodies toward a common centre the 
centre of the earth 

If we aire-t the fall of a sohd and 
pour upon It a liquid that liquid will 
flow over Che «ohd excepting a small 
amounC held by adhesion and mil fall 
frvm the lower surface towards the 
earth If that «olid be unpenetrable, 
and insoluble in the hqmd, tt will 
remain intact if soluble it will 
gradual!} as uine the liquid state and 
disappear {f the «oIid be porous the 
liquid will enter This is due W ab- 
sorption— a molecular force which is 
working independeut of tl e attraction 
of graviutiou Bi (1 overcoming it to a 
luuited degree thereby exercisiug a 
great luflueuce over the process of 
solution beneficial inasmuch as it 
ensures a closer and more cotitteued 
contact between the solre&t and the 
olid Thu if a certain amount at 
hqmd be slowlv poured upon the 
porous bod} vre shall find that attno 
tion of gravitation will fail to detach 
the liquid &om the lower aide it 
does not flow over the out ide but 
enters u absorbed and lield within 
its sub tance The attraction of gravi 
tation stiU exerts iteeli for the actual 
weight of the mass is the eum of the 
separate weights of the 1 bodie* 
n ithout ftirther examination we might 
suppose the materials at rest such 
however is not the ca'ie There are 
d turbing elements which produce 
con tant motion thu« an alteration 
cd temperature wUl excite a change in 
the refative po ition of the molecules 
of the liquid and temperature con 
staotl} changes But besides the 
motions of the molecules caused by 
the constantly varying changes of tem 
perature there u osmosis an attrac 
tion that induces currents of liquid 
throirdi cellular ti- uc Gravity 
however overcomes at firat all of 
these various oontraiy influences — 
acoonw which we may cla><s diffusion— 
anil ever tending to draw tl e 1 qui I 
mot lienvity ctuirged uilii soluUc 
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matters downward through the lighter. ^ In con'MleniiR the rest of the con 

and thus there seems to he no re t, ditioni i%hich solution dcjicnds 

but on the contrary, continual cMnge j we next observe the actiou of currents 
The influences mentioueil evert Thu* immerso a cubical crystal of 
themselves whether the sohd he large potassmen bromide 1 in in cliniension 
or small, whether a single pnrlicle of in water, end its 6 sfi in of surface 
dust m e quantity of liquid or an in will be in contact with 6 sq in of 
numerable number placed in a mass j water surface immediately the i 
and covered with liquid Let us turn ' surfaces act together, resulting in tht 
our attention to solution Throwing i disintegration of the surface of the 
aside all theoncs as to the wity and I salt, wluch assumes the liquid form 
wherefore of the change of state from { and bicnda with the surface of the 
solid to fluid w'e must accept the taet | water lO the most intimate manner 
that below the melting temperature . This elivogc ta^es pi ire to a filed es 
certain sohds will to a filed extent 1 tent dependent upon the tenipiraturc 
assume the fortnof liquids if in contact and the saturation of the solvent If 
with particular fluids ThecondiUous thecrjstal heat the bottom of a\CB»i,I 
necessary to effect and prwnote this | of water it commexices most rii[ idly 
change are surface eipored to the | to dimint-b m site from the top until 
diaaolnag medium cmculatiou of the l finally it disappears In observing 
liquid, temperature and tune of con I clo«ely the process we notice etreims 
tact between the surfaces of sohd and | of liquid circulating about the crj stsii 
the liquid Is regard to the first of I These current* colourles. ami trans 
these conditions, it is invariably found j parent like fhe surrounding medium, 
that the rapidity of solution increases are clearly vuible from the fact that 
with tbeareaol the surface exposed | theyrefractthereysoflightdiffcrently, 
thus, for an example, if a cubic cryetal | an optical result caused by (he por 
of potassium bromide or suy other tions of hquids of different densities, 
substance, i in id dimension, be eur for the particles which form the sur 
rounded with water the surface in faces of the salt unite with those of the 
contact with the water will be 6 sq 1 wulersurface, resulting m acompoued 
is If the crystal be bisected by »| that lias a greater specific gravity than 
plane parallel to any 2 of its sides j pure water, consequently, as soon as 
the amount of the mateml remains) united this fluid flows over the crjstAl 
the same, but its surface has been in and down its sides in obedience to the 
creased 2 sq in Let each now ' laws of gravitation It stnLee upon 
he divided Into 4 equal ports, and the bottom of the vessel and, lu re 
there will he a total of 12 «q in of . sponse to the law that fluids of different 
surface, exactly twice the amount of j densities seek their own level, spreads 
the original cube Division can be out, and in domg so displaces its bulk 
theoretically, and in thaaboieinstancc of water which rises and replaces the 
accordmg to mathemaUcal law» con solubon about the crystal and thus 
tmued to the extent of our imagina ' continuous currents flow over and 
tion, and each cube divided into 8 will down the sides of the crystal, and 
double the amount of the sur/Jce fresherznenetruumiseonstantlytabmg 
But la practice we meet with obstacle, the place of that more saturated We 
of various nature which soon interpose might liken the foregoing to a surface 
msurmountable limits to accurate di ■ of liquid resolving against a sohd, each 
visions making otir further efforts in | moremeat of which wears away the 
that direction impracticable, and the j sohd and derjenses the wearing force 
desired mcrea=e of surface is most 1 of the hquid At last if the amount 
readily effected by pulverising the I of water be sufficient the crystal will 
solid, thus obtaining irregular sur have dtappeared and at the bottom 
faces. oL this, 'viJJ. 'us. fiuinii. a. 'hmufi. 
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Bolutionatrestsurtnounted hyalighter I mg eubstances Careful maaufac 
one Again cautiously introduce » I tnrerg cannot allow the process of per 
crystal of the same salt and the afore i colatioit to he conducted at winter 
named phenomenon will take pdace I temperature even though so doing re 
though in a le s marked degree The suits m great «8ving of alcohol by les 
circulation of the medium hertuoes j aemiig ersporation Time is a eon 
gradually le s and UsS distinct and aderation of importance Anappreci 
finally, if the salt be in Mce“s duiap I able amount of contact miist be 
pears There remains now a remnant ' allowed between solrent and solid 


of potassium bromide surrounded by s [ 
dense =olution while orerlring we find ‘ 
alma 6 pure water In obedience to . 
what 13 generally considered another | 
force which it is thought produces 
the diffu ion of Uquida the solution | 
and overlying water coimnuailj but | 
slowly mternungle At last they are 
homogeneou* preceding which how ' 
ever the remnant of crystal at the i 
bottom of the vessel will have disap | 
peared The foregoing esemfdifie. the i 
changes which take ^ace under like | 
conditions when the crystal u broken 
eicepting that the increased amount 
oi surface contact before considered 
hastens the operation Thus we find 
that nature a %irs constantly produce 
circulation while solution is promsa 
mg Arguing therc&om we a&juld 
be able to hasten the operation at cer 
tain stages and assist nature tv fre 
quently stirring the entire liquid thus 
mixmg the solutions Cecogniainglhe i 
theoretical vaLu‘ of circulation and ex 
tent of surface when we wi»h to dis i 
solve substances we ohould powder 
them, and stir the liquitU at short 
intervals 

Temperature is most important j 
With a few exceptions substances dis ' 
solve to a greater extent m warm than 
in cold liquids, and even tbongh the 
material be scarcely more soluble m 
the hot mei «truum it dissolve* more 
rapidly This results from the fact 
that liquids while rapidly chaining 
temperature are in a more rapid state 
of circulation and heat aUo decreases 
the cohesive attraction of solid* their 
molecules being more easily detached 
from the mass, and therefore mote 
readily unrie with those r f tne li juid j 
Pew operators liave failed tu notice the 


That solution* reqtnre time for action 
is a principle well recognised and 

Having now briefly noticed the mflu 
ence* which govern solution let us 
consider the relation between macera 
tiou and percolation a* these proces 
set are called bearing in mind the fact 
(hat the direct object is the solution 
of certain substance* Place 2 oz of 
pondered buebu m a ves el and satu 
rate thoroughly with alcohol Then 
fit closely on the ponclar a sheet of 
Molting paper and add alcohol so that 
the entire amount u ed u 16 fl os , 
then very carefully remora the 
80 as not to disturb the powder 
ffow ire shall here the principles of 
soiutioD exemplified exactV 
I preuous eraople excepting iceteed of 
I one crystal we have a numW of very 
I simtl fragmeats and usCoad of a per- 
I fectly eoTuble material the subsUnca 
! u only partialiy soluble and in addi 
I turn to other fc^ce* we have apiUaiy 
attraction 

SolutioDa cl different deo'ities 
qmckly form throughout the inter 
I Slices of the powder These solutions 
are in constant motion They are 
subject to Ibe forces before mentioned 
but by the predominating influence of 
giWTitatioD aod constant tendency of 
the heal lest solutions is downward 
and the densest part of the solution 
constantly seeks the loWB«t pomt 
Thus we nave new curfacea presented 
between solvent and material attended 
in the fir>t place with a handing down 
ward of the dissolved matter Ap- 
pBrently the liquid and the powder 
are at rest actually there i constant 
motum and so long as tl e act of solu 
tion piogre e* the circulation of the 
menstruum continues However 
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these forces cannot extend tKeir m i Another dc«ideratuin nas an increa-'e 
flueaceaboTe thesurfaceof thcpowder 1 of strength in the product ^^e hi) 1 
It may be suggested here Uiat diffu ccaj<=jder bnefly a slight modification 
Bion effect the mixture Conse ; of this process of maceration Let us 


quently the liquid within the inter 
slices of the powder maybe strongly 
saturated with di_sQlTed matters, wfile 
that ]ust ovenying is scarcely contami 
nated, and that near the surface of the 
sessel 13 for feme time f>erfectJy pore 
Assummg now that we de-ure to trana 
fer the dissolved matter equally to all 
portions of the liquid, we most easily 
accomplish the object by stirnng the 
contents of the veo^el until the men 
struum above and the solution within 
are thoroughly incorporated When 
allowed to re t «olu(toa as before 
proceed* and nhen «e apm stir the 
contests of the vessel we treosfer a 
certain proportioa of dissolved matter 
to the overlying Quid Each operation 
depletes the powder to as extent of 
soluble matters and tends to produce 
an equilibnum between menstruum 
and materu] The process of soIuiioQ 
becomes gi^duaUy less active and at 
last ceases to any perceptible d^ree 
at which point we find the liquid 
above the powder and the liquid witbtn 
identical However longwemayallow 
them to remain together and however 
Tjolently they may be amcated wc 
cannot further deplete toe ponder 
Without increase of temperature This 
u maceration and thus it is we cannot 
by maceration represent the powder 
operated upon for when the super 
nataut liquid is Hitered from the 
powder soluble matters in pwiportKui 
to the bquid nithiQ the powder must 
remain with it As the liquid ob 
tamed is to the entire menstruum so 
must the material in the liquid 
obtained be to the material dissohed 
by the entire menstruum 

Other inconrettiences attend the 
practiml application of this mode of 
extracting the soluble substances from 
our plants A very serious objeebon 
is the time required — generally 2 
weeks Tfiio, peHiaps more than any 
other cause, lateresCed pliarmacists in 
a genera/ endeavour to impwe 


I carefully mol ten 2 oi of powdered 
huchu with alcohol, pre^s firmly into 
I a container and cover with the lanic 
I menstruum The operation of solu 
turn will be repeated exactly sa m the 
other example At length the liquid 
I Hitlun the powder, and that in the 
cavities between it* particks will be 
identical When thia state arrives, 
we remove the material to a press and 
I obtain all the liquid possible by pres* 

The re«idual material is again finely 
I commiouted macerated with fresh 
I alcohol, sod again submitted to pres 
, sure , the operation being repeated as 
many times as is con'idercd necessary 
It at first striltes us with reference to 
I thu process that as we constantly 
I remove saturated Lquid from the pow 
) der and sul^titute perfectly pure m 
Its place «e rnu?t won perfectly 
deplete the powder But by any 
or^naiy means we cannot remove all 
' the liquid, and certainly that held 
. within the powder must contain ita 
I full proportion of dissolved matters 
Therefore a«6ummg that it required 
for of alcohol ana the liquid within 
the powder and that between the par 
Ucles had become identical m compo 
sition, and 3 oz hquid were obtained 
(a hb^l allowance) J of the strength 
must remain in the residuum conse 
quent/y the 3 3 ox obtaiuecl, con 
taming | of the extractive matter 
represent IJ oa of huchu, or J oz of 
powder to each fl o* , and each of the 
foUowiog operations dilute* thi* At 
each succes'ive step the powder pre 
ceding and following maceration and 
espce"=ion, contains the same amount 
of liquid and for every 4 oz of alcohol 
aj^ed, 4 oz of solution are obtained, 
excepting losa by evaporation which 
wiUnot be considered here Decrease 
m quantity of powder by having a 
portion of Its extractive niatter re 
mowed by each maceration is also dis 
reganfeJ The second expressed hqiud 
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we find represents but 4 of the estrac | reaiduum through a. sieve after 
tive matters remaimug in the powder | expression, an operation not easily 
that IS I of J which is J of the whole | accompKhod, e»pecialiy with sub- 
or original quintity which added to | sUnces which agglutinate although in 
the I obtained by the first operabon, ) certain instances the process is prefer 
makes the sum of contained in 7 fl aUe toany other Our aim we under 
oz ofeoIutWB a little less than j'Ji to stand to be the trsnsfereace of soluble 
the fl oz The first operation pro matter from material to hquid if 
duced to the fl oz therefore there possible representing a gram of the 
IS a reduction of a httle more than material with a muum of the solution 
to the fl oz by the tecood macera This latter reoult we have not yet 
tiOD Theoretically tbio. jwocediire aocomplisbed and cannot by eithei pro 
may he earned to infinity before cess of maceration eiamin^ In the 
entirely exhausting the material fir<t case we operate directly against 
Practically, the exhaustion will not the laws of nature I\ e are contmu 
be as thorough as our exam]fle repre- ' ally Iransfemilg a dense solution up 
seats From considerations yet to be ward In the latter example we 
named the writer believes it is im neglect to take advantage of natures 
possible to obtain an expressed liqiud greatest force We mamia] labour 
coQtaming euKtances of the ^aot toeccontpbsb, in theway of separating 
capable of being dissolved by the men the tiquia what grawtaCion will do for 
struum in the great p^portion he us to any extent and better iti every 
tween successive percolates indicated particular }iow let us aioJi^ the 
by this ideal example It is mvanably operation ly repeating the expenmeut 
found that a tenth maceration wiU of maceretioo exactly as heretofore, 
produce an appreciable amount of but in a vessel with a layer of cotton 
estraotive matter and when we come at tbe bottom and an exit below, care 
toftudytheeoasiifueaCvuf p«af>aa<f beusg etl^a to ttvtd tiinvig riMpoir 
their relatione to menstruum it will ' der After tbe usual maceration, 
be doubtlese accepted chat such inutt I cautiously open tbe exit and allow the 
be tbe case As the matter stands, bquid to escape at tbe very bottom of 
those that favour this process cannot the powder A> a consequence we ob- 
wellobject to tbe argumeutand table taintheden estliquidat^st asdeub* 
inasmuch as it adouta of tbe greatest | etitute in its atead at tbe surbee per 
possible depletion of the powder fcctly freeb menstruum with the 
Others may perhaps with good cause I advantagethat thehquid extrectedbas 
argue that thearetunl proportson of alwaysustsed through the enCiremate- 
eoluhle matters extracted will he lest ml ^lus we find the product m 
than the above ou the assumption that con'Untly decrcaBing m colour and 
the menstruum and the inert portion flavour and the powder i« continually 
of the powder are alike impregnated submitted to the action of a moving 
with soluble matter and that the menstruum 

actual proportion should be between We use no manual labour after pre 
laenstnmia squeezed from the mixture panog tlie apparatus sod have no 
and entire residuum Another trouMe i»eased residue to pulverise e 
atteudmg tius process in practice is amply oonoect maceration as before 
the necessity of finely dividing or . examined to one of nature s most 
pulverising each residue before rema < fiimifia r laws and in this latter experi 
ceration, an operation tedious and ment hare an exemplification of the 
difficult to accomplish in the majonly I process which Prof Procter recoin 
of cases especially w hen Urge amoimto mended for the preparal on of fluid 
of material are worked Lloyd never extracts and tinctures It is only a 
sueceeleU to hi* satisfactiwj lO a j modification of the processes previously 
general way, without passing the exammel lUflenug lu the inauner in 
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VifiicU the i qmJ u sepanif«l from the upon the men truum u efl and the 
po\\der It li bimple in opemtion maaner of znaniptiUUon Vcteptiog 
easy in maiupulation and pnxluctire the erztutucst tJwt percolation i’ for 
of i^ti factory resulta when fropexly the economical extraction of soluble 
applied It J3 called jiereolalion m-itenaU it i* of the utmost import 
under which name we shall pcrhaj» ance to stud) niuence of contact 
be led to examine some points of between the menstruum and the 
intere'l connected therewith and material who«e pirtial solution is to 
some modifications which have been be effected, as we have already seen 
sugge ted as impiovemcnts over Prof that contact conttnueil for a length 
Procters process very properly do- of time u of first necessity Thus 
nominated simple percohtion if we place 1 lb of powdered sugar or 

Prof Procter an bnnging before any other soluble substance, within a 
pharmaci la this proce « to deplete a Qhndncai percolator of such diameter 
powder of soluble matters Imd no tl at the space occuj led is 1 tn in 
claim to onginahty excepting >n the I eight and cautiouslj add eienly 
application of the principle for the upon the upper surface diluted 
purpo e of lualang tinctures and fluid ale hoi admitting for the saLe of 
extracts He certainlj was aware arg^uueut that the menstruum pB« es 
that the process had been lo use for etenly and rcguhrlj through the 
a siRUIar process was recommended by ponder the diluted slccbol in tbe 
Count Rumford for preparing coffee first of the percolate will have been in 
and in 1817 C Johnson applied the contact with I in of material Tliat 
pnnciple to the extraction of cinchona which follows will have successively 
bark, saying The machine I use less material to operate upon for the 
u siimlar to oue made •everal years first portiona of percolate are partly 
ago by Edmund Ltoyd and Co luadeupofdnsolvedsugirorestracted 
and d^s cot differ e<ee»tially from matter Thus each preced ng portion 
any of those described in Count Rum of ll e percohte lessens the matenal 
ford a eighteenth es«ay and in the in live perooUtor and le sens tl e 
' Repertory of Arts for April and he ght thus decreasing the contact of 
May 1813 Of the practios) spph any that may succeed until finally 
cationof the process Johnsonremarke only a thiti layer of sugar remains 
that m the Lancaster Public Die bet teen whicii and the pae°ing men 
pen ary this method IS found CoaSiprd struum the contact is very slight 
a better preparation than was formerly indeed At last the sugar disappears 
obtained from twice the quantity ol hor this mson even where the male 
cinchona ml is completely soluble our perco 

Pelouze as early as 1 834 introduced late should theoretically become le'a 
percolation into the laboratory of the and lesscharged with di'solved matlera 
chemist in his method of jM-eponog as percolation progresses (unless it be 
taumo acid calling it eitroctiou by saturated to a certain point of the 
the process of displacement Vir percolate) and at last a comparatively 
tuaBy percolation lias been employed large amount of meoatruum should 
for ages before with civilised and even coutoin but a small amount of dis 
partly barbarous nations as for ex solved material 

ample in making saltpetre and pota h Let us now imagine a like amount 
In conducting percolation the oh of powdered sugar in a percolate oi 
ject bemg the preparation of fluid less diameter The height wiU he in 
extracts many points are essential i creased and the contact hetiveea the 
other than the consideroti n» men ) first port of percolate and powder will 
tinned heretofore Of Iho e Uic most be greater in proporl on to the in 
essential to be coiisilered aie the 1 emmed height Allowing for argu 
vessel eiupluj e 1 11 e uiatejialoferolel i ment tloiujterul to occupy S in in 
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height It will follow that the men 
stnium of the first portion of percolate 
will hare passed though 8 tunes the 
height of sugar that the corresponding 
portion did la the former eipenment, 
although the real amount of sugar waa 
the same Now again we have the 
afore mentioned rule regarding de 
creaso of contact Each succeiisiTe 
part of the percolate lessens the sugar 
lu the ^rcdljXfir and decreases the 
possible contact (with su;^) of all 
the menstruum that may follow and 
under hJie motion of hiitud thesiogar 
decreases in each lucceeding part of 
the percolate It will be aeeu that 
theoretically each portion of the men 
Btruum in the smaller percoUV^ most 
hare grenter contact with the material 
than the corresponding menstruum 
oi the larger, if both percolate with 
the same mpidity aUnough in both 
examples we operate upon nmilar 
amounts oi material Arguuig there 
loru tve are induced to anticipate that 
unless the percolate from tM perco 
lator of greater diameter is saturated 
with sugar, that which corresponds 
from the smaller will contain more 
dissolred matter for after 1 lo — the 
depth of sugar m the percolator of 
greats t diameter — is passed there re 
isaius in the smaller 7 in of contact 
dunce which solution may progrese 
CstcuktiDg accordingly we may ex]>ect 
that if we spread 1 Ih of sugar so that 
it will occupy a depth M 1 m m a 
percolator, and percolate (hnnigh it 
diluted alcohol enough to produce 16 

0 oz of percolate, we will fail to 
obtain as much sugar in eoJutioo as 
though the sugar had been placed m 
a vessel of less diameter Ih^et^ in 
creasing the contact between men 
gtruum and sugar Applying the same 
rule to larger and smaller amounts of 
other substances we roust conclude 
that unless there be counterbalancing 
influeuceit the amount of dissolved 
matter in a percolate muvt increase 
and decrease »itli alCemticu m the 
height of pow ler, other conditioDS 

1 emg identical and amount of perco 
Ute passing from eacli in a given tune 


Let Us not infer, however, that the 
condltiotia cannot render the foregoing 
to an extent inaccurate If our mate 
nal be placed loosely in the percobtor 
as a coiiseciuence the first portion of 
menstruum w ill pass rapidly If after 
the first fraction of percolate la ob- 
(nmed the flow be retained hy means 
of a stopcock, that which foUows may 
be held m contact with the maten^ 
some tioje longer than the first , after 
the second fraction is reserved the flow 
way be again retarded, and thus more 
actual contact of timeuiduced between 
menstruum and material than was 
obtained at first, although there is 
cootinu-iUy less njatensl within the 
percobtor tVith some substances 
another benefit to be denved by the 
Utter percolates arises from the fact 
that u the material be not finely 
dirided or pressed firmly into the 
pei\obtor the fir*t portion of per 
colate flow, over the particles and 
through the interstices betiveen, thus 
preventiug the menstruum flow comiag 
into do c contact with soluble mate 
riaU Oradually, however, the mate 
rial may absorb menstruum, and ei 
paoding fiU up tho.e incersCiees, thus 
forcing the pas*iiig percolate to seek 
more and more the capillary passages 
througii the aiatensl and thuagivea 
larger amount of dissolved material to 
* portion of percoUte succeeding a 
cerutn amount of the first To an 
extent thia result may occur from a 
s,oiiicwhat ainular oau.e even iwlh 
matenaU perfectly eoluble in the 
menstruum as, for an example, sugar 
or salt ttitli small amounts of 
loosely packed granulated sugar the 
first part of a percolate of diluted 
alcohol or water quickly finds the exit 
of the percolator but the surfaces of 
the particles arc m the meentime 
softenedand the mass contract* The 
mleraticea become filled with thick 
^riip or solution, and thus the perco 
lates that follow are for a time re 
tanled It will te noticed Chet the 
foregoing ducrepancies re ult simply 
faom imperfect contact, or, as we may 
say, UDj*rfect rnaceration 
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We ni2) now con iJer another plia e , 
of the subject W ill a certain amount 1 
of material occupying a height of 10 
m yield to come ponding portions of 
percolate le s dio»oWed matter than a 
smaller amount m a percolator of such 
size as to make the height 20 in * 
If B'e accept the foregoing argumenta 
we must conclude this will be the case 
to a certain point of the operation 
unless the percolate from each perco [ 
lator t£ eatumted as each drop of 
menstruum parsing through the one 
mil come into contact with a largei 
portion of material than that from the 
other until s certain amount of scduble 
matter i: earned from the amalleat 
amount of material when it will natn 
rally follow that the percolate from 
the largest amount of mstena) will 
coatam more dissolved matter In 
other words the first portion of perco 
kte from the aiaterisl occupying the 
greatest height will excel the other 
while afterwards the case will be 
reversed Perpend cular heightshouid 
govam to this extent the result from 
thu etandpomt regardless of quantity 
Tor the greatest contact between 

S wder au 1 menstruums moviug with 
.e rapid ty must be where tlere is 
greater height of powder regardlesa of 
breadth 

In considenog now that phase of 
contact bet veen menstruum and solid 
called macerat on in connection with 
percolation one cannot find any influ 
ence at work arj'ing from a force other 
than those s mplv due to a proloDga 
lion of contact before considered The 
passing menstruum u retarded tho 
permitting a longer time for the action 
of the solvent In treating of this 
entire subject let us bear coostaDtly 
in mind that our aim is to dissolve 
sohd substances and that the various 
modifications of the processes are 
simply influences afifecting solution 
If we close the exit of our peicblatOT 
at any time dunng the progress of 
percolation the menstruum witfun the 
percolator will necessarily cea^e to 
move bodily downward The liquid 
.v.ii'Ahis .■BimniT nr uli-emt cumJoafwtftb 


the material and vs a consequence 
the act of Klution will pregre in a 
inanDer similar to tl at exemplitied by 
our example of the dis'olving crystal 
of pota •num bromide Hence it is 
evident that no other advantage tlian 
those resulting from longer continued 
contact can arise To guard against 
any disturbing influence affectmg 
succeeding percolation cause 1 by an 
unequal contract on of the only parti 
all} saturated ponder it is to be 
observed tliat all particles of material 
arc equally aud permanently sur 
rounded by menstruum \\ e must 
biar in mind that the action of the 
menstruum upon the powdered mate 
nal m the {isolator which consists 
of a number of etmill fragments and 
that upon single cry tal of potas 
Slum nronude in the example cited 
heretofore differ only m degree it» 
solieui power affects alike all the 
in lecules exposed to its influence and 
lie relative difference u dependent 
solely upon the difference of the areas 
of surfaceerposed tocootact Isfoct 
the term molecule implies no definite 
idea of size and uan expression apply 
ing to aOQiething beyond our sen es 
we cannot compare the molecules of 
a Iiqu d to port oles of matter of any 
conceivable size \\e are forced to 
a»aume that a menstruum i> mode up 
of an inconceivably large number of 
inflh tely email particles which we 
consider capable of permeating the 
powder within the percolator finding 
tbi way tlirough the capillary channels 
which surround the particle® of the 
solid circutating around them in obe 
dieuce to laws already considered and 
according to influences yet to be men 
tmned Dunng the process of mace 
riticsi in the percolator the capilUry 
tubes as well as the larger interstices 
are supposed to bo filled with liquid 
I if this Iquid be capable of dissolving 
wholly <»• partully the solid solution 
must take place Each successive 
movement of contact is found to de 
create the quantity of matter held in 
solution until the liquid is saturated 
or-Ahr suiikt* tdssoiViiu’ Rios' we- iluu’ 
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the effect of contact in percglation to We may \ie justified in ai^uing that 
be idenfica} lyith that in mace the influences which mo<h^y contact 

ration are of vital interest in the study of 

In percolation, from the instiuit the percolation , that the solvent action 
stratum of menstruum coromeuces to of the percolating menstruum may be 
penetrate the material until it escapes, facilitated by judicious maceration, or 
we have maceration connected with increasing the perpendicular height 
alteration of the position of the mass of the powder 

of the liquid There are continu^j Let us now consider the vessel 
new surfaces of contact formed aa the which coutams the material known 
liquid passes downward towards the as the percolator This js of the 
exit of the percolator and in macera utmost importance, as the increase 
boo this phenozneuon is also pre- sod decrease of disaster governs 
sented There u no re*t within the capacity, subservient to mathematical 
vessel while solution progre«sei bws, which it u necessary to examine 
Mediums of greater specific gravity percolator controls the height 

than the original menstreula are I of powder under bhe pressure As 
constantly forming which, obedient ' the diameter of the percolator de- 
to gravity, seek the lowest portion of creases it is re>ponded to ly greater, 
the Tesse\ in turn to he displaced by | and as li increases by less height, both 
hftivier liquids Is this way during . of powder ssd menstruum Thus, if 
maceration numbers of percolating a t^kodncal percolator be 8 m in 
currents are ilowuig throughout the ' diameter, and a given amount of liquid 
capillanet and between ibeioterstices or powder occupy • height of 8 in , 
of the material, Oa m percolatioD, the same material will occupy 
while fi'esh portions of hquid are con I3j in in height in i percolator i in 
tmually oonung into contact with new in diameter , 34 m in height in a per 
surfaces, and saturations are giving colator 3mm diameter and 64 in in 
w*y with perfect regularity to those heKrbtmeperc.olator2is indiajaetsr 
not saturated This u ui Cunformitv with the 

Thus circulation of currents pro mathematical law that tne height of 
groese* and will continue unU) an both bquid and powder increases in 
equilibrium is established, as long as v«r>ely as tha square of the diameter 
there is soluble matter and uosstu of the percolator a rule, however, 
rated menstruum within the perco which doe* not apply to the increase 
lator and afterwards whenever the and decrea»e of the resultant contact 
temperature is permitted to cbooge between Ihe matenal and passing 
Therefore maceration cannot be dis bquid, as a more careful examinabon 
connected from percolabon, and as we wdl illustrate 

have seen percolation must include Let us repre'ieiit contact by nuto 
maceration Thus the contact of her* If o cybiidnoai or prismatic 
maccratioB and the coatoetof percole pereolstor be used vijiich has been 
tion are identical Reasomng from filled I in with a powder overlying 
the foregoing it may be that [ which w sJoohoI to the depth of I in , 

the expression, macerabon m connec it is evident that every particle of the 
tion with percolation, is simply an | powder which assists to form any 
expressiontaimplyprolongedcootuctof perpeodicufar hue or coJuain of the 
liquid with material, by which means powder 1 in in height will be exposed 
we may overcome a defective contoctirf to and come into contact with every 
height of material withm the percola i coBectioo of molecules m the line or 
tor Upon the other hand, increase of I colamn of alcohol perpendicular above 
height of powder may imply pnifooged | pravidiiig the ajoobol passes directly 
maceration of the material with sue I thiongh the powder from top to 
cessive portions of menstruum ' bottom If we knew the number of 
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particles of poniler and the number of I A pn m i in in diimetcr niu»t be 
molecules of slcnliol in tbcirre pective filled IS in in ileplh «jtlj lot )i alcohol 
columns, by multiplying the nutabcrs ‘ and pmder to contain ^56 cub in of 
together the product would repreaent each mstcnal The contact will con 
the indiridua! contacts between par j eequently be 36 x 16 = 256 Thus 
tides and molecule® As liefore re contuiQing our calculations, we haie 
marked we cannot calculate the the foUonng table which expresses 
number of molecules in a given bulk, the contact between matenal and 
therefore we will simply call the ineh liquid in each instance the percolator 
of alcohol and the inch of powder one, below being } the diameter of that 
sod thus by multiplying one by one we ebore — 

have the product one wluch we will Percolator 16 in in diameter alco 
take as unity If the powder be 2 in hoi and powder each 3 in deep, con 
m depth and the alcohol be 1, or if the tact, 1 

alcohol be 2 in in depth and the Percolator 8 in in diameter, alco 
powder 1, the contact will be twice as hoi and powder each 2 in deep, con 
great (2x3 =2) and may he re tact, 16 

presented by 2 If both are 2 in in Percolator 4 lu m diameter, alco 
depth the contact will be (2 X 4) hoi and powder each 16 in deep, cod 
twice aa great as the last, or 4 times tact, 256 

that of the first, and may be repre Percolator 2 in la diameter, alco 
geoted by 4, and go oa Let us now i bol and powder each 64 m deep, con 
take a pero^tor aod apply the fore tact, 4096 

going Uw of iDcreaee of coutact For Percolator 3 in in diameter, alco* 
the aake of obtaining even oumbere hoi and powder each 256 in deep, 
we will eoDSider a square prum id contact 65 586 
gtead of a cylinder, as the pnoiiple It will be <eeD that with the Mr 
epplieg alike to eitlicr although m colator I in in diameter there will be 
practice cylindrical percoUt curare em 65 586 Umes as much contact between 
pWed alcohol and powder inch for inch, aa m 

The area of the tue of a equate the 16 in percolator Thus we find 
pnsm 16 m in diameter is 36 x 16 or that whereas the height of both liquid 
2S6gqin If a powder properly moi>t and powder increases intersely as the 
ened for percolation be placed in it to «qaare of tUediameter of the percolator 
the depth of 3 in above wluch rests the contact between liquid and powder 
1 in of alcohol, there will be 256 cub increases inrereely as the fourth power 
m of each layer and yet beiug taken of the diameter of the percolator 
as unity when the alcohol has passed As wc follow a hne of experiments, 
through the po» der the contact will the solution or partial eolution of one 
be 1 X 3 =3 and thus the contact may proUem hruigs us face to face with 
only be represented by one Ifa others Thus we are led onward, and 
square pnstn 8 in in diameter be con the more thorough our study of the 
sidered the area ot the l»se will be present tfaemore important we find it 
64 8q m If filled with powder to to carefully note the future The ut 
the depth of 1 in , over which rests! in most cautios is necessary m studymg 
in depth of alcohol, each layer will natures laws lest from insufEcient 
contain 64 cub in of material or J data we hastily generabse The fore 
the amount required to fill the 16 in going argument regarding the laws of 
percolator 1 in in depth The 8 m «mtact is undoubtedly as accurate, 
percolator would therefore hare to con from a theoretical view as thO'O of the 
tain 4 in m depth of each alcohol and matbemalicid increase and decrease of 
powder before the amount (2o6 cnb the capacity of the percolator In 
m ) could be reached Thus the con practice however, the advantage de 
'«wne^6rwm'<irtXvaesA^vt/Ci«.'i^'i(Bi^A, 
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between liquid and powder is not by 
any means as great as the foregouig 
calculations indicate Coanteiacting 
agencies orercome to a wery great ex 
tent the theoretical adtantages contact 
should afford 

Fig 153 shows an arrangement Bug 
gested by Ungerer for the process of 
repercolahOD A number of perco 
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lators a h are placed on a suitable stand 
one aboTB the other so that the tube 
of one percolator passes through a cork 
fitted into the mouth of the one below 
6 to 12 of these weasel^ may be used 
one above the other The stand con 
Slats of a board with pairs of projecting 
pegs placed at such distances that there 
IS room ior the cylinder between them 
Boards having a horseshoe shaped piece 
cut out on one side sre placed no these 
pegs and serve to support tile cyl n 
decs m their places The meastriium 
IB allowed to run into the top i^hnder 
cither freely or (m order to increase 
the pressure) through a long tube 
attached to the top Tlie hquid per 
meates the substance m the cylinder 


sjul runs through into the cylinder 
bekiw and ik> on to the bottom where 
it IS drawn off as the strongest pos 
Bible tincture By adjusting the 
lowest stop cock the speed of flow tan 
he {xoperly regulated The number 
of vessels and the peed of percolating 
should be so regulated that the tine 
ture begins to flow from the lowest 
i^linderjiist when the contents of the 
' top one have been thoroughly ei 
hausted As soon as the top cyhnder 
' la exhausted it la renioi ed the whole 
column of vessels is raised up a stage 
and a newly filled vessel is added at 
the bottoga In this way the process 
becomes continuous and a conceo 
tratM extract can be made, except of 
course towards the end of the open 
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Fire Grate'? 

THE WORKING PIITNCIPLE AND 
TEE FIXING OF OPEN FIRE 
GBATE'^ 

(See nho Laying Tiled Hearths 
Slabbing Tiles fou Gr\tes, etl ) 
Althoi ch 60 little can lie eiutl m 
faTour of tlie open fire grate from an 
economic or praoticrl FUndpoint it 
might he erplamul tliat it haN one 
peculiar and ailYanUgeous feature 
which other sjatema of heating do 
not posseaa Tin is its mcthid of 
heal diffusion the heat heilig nboll7 
radiated and affording no direil heat 
to the air in acting thus it reseuiUes 
tliat great source of iiatuial heat the 
eun It ti considered that heulih is 
benefited and promoted md a peiulior 
aenee of comfort den\el froni au- 
breathed conwderahSy below the tewv 
penture of our bodies nluJethebodj 
it«elf as far as the sensation of com 
fort IS concerned, can cttjoi a higher 
tempeiatnre T^ia is eaoctfj whatwe 
obtain with s good grate an 1 herein 
lies moat prcbably the cause of bome 
of the liting for it There are how 
eyer, limits to both the warmth and 
the coolness of the au to he breathed 
for if much below 40® P it become 
cooler than the breathing organa core 
for while at outside temperatures 
below freezing point the capabilities of 
the grate a> a heat girer are consider 
ably strained On this account the 
eiclusive use of grates in Amcnca 
would be a failure (except in the more 
southerly states) and a plan, gaming 
faxour in Fngland of combnungradia 
tors with fire grates in the warming of 
residences has good features In this 
method the ra^ators are only heated 
when the outdoor temperature is. Bay 
as low as 35° F There is nothing 
economical about this srrwigemeDt, 
but it provides for comfort in most 
people a opinions 

The earlier ft i mx of grates consisted 
of an open lopped fire box with bars 


in front, *nd commonly haying hobs 
or flat spaces at the sides ns shown 
in Fig 154 This form of grate is 
credited Kith 1 Sling a cheerful home 
like appearance {ul en the fire la alight) 
and ^tes of this kind are ecen now 





to ».e had but of marc mwleni finish 
U IS loweytr u«ed otilt for effect 
— sentimenta! efiect really It is 
an rxtrayagant inefliiient grate and 
H «nii>ke and soot producer without 
e<|ua1 It also usua^l) creates chim 
nei troubles owing to the Urge space 
oier the fire (at the mouth of the 
clumnev) m which cold air can rest 
and which allows cold air to enter the 
chimney fir too freely The grate 
Itself noneier is close]} related to 
I the old country house architecture of 
I Pngland and to the majority of 
I Engliah women folk it always recalls 
I ijuaint and pleesmg associations it is 
the women of course who control 
I this sort of thing As a heat giver 
I this grate is a very limited success 
I and ID praetKa) detail it emhcdieg all 
[ that IS considered faulty in a grate 
J nowadays 

I ^explaining the faults of this grate 
I 4 good introduction can be given to 
I the perfections of our more modern 
1 types for although this kind of grate 
I IS still used it must not be thought 
I that rts use is w idespread and general 
J Feo|fle are fully alive to the necessity 
I of economising fuel, in other words 
I getting the roost ethcient results from 
) it, ntueb also means niaximum of 
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heat III the room vnth a DxinimiitD np . are jn contact with the iron in 

the cliimiiei , or, in the last analysis | a dead or semi dead state until every 


a slower rate u] cuinbuatioD and les 
smoke production It has taken a 
long time for ordinary people to learn I 
and know tliat --muke issuing from a 
chiumey is so much coal nast^ in the ' 
air (without counting ita ill effects) 
aud every sack of soot the sweep takes i 
away represents m its luuipa^ con ' 
dition, about three times the volume 
of coal Host inttlJigeiit people now 
know this Ihe sweep b) the way, 
13 an indivnlual whose preaence more 
inclines * lady towaivls hot water heat 
than auj v erbal argument can 

The faults of this grate. Fig 154 

(o) The height of the fire shove the 
floor hue does not permit the heat to ' 
be felt at the floor level, where it is , 
needed and "here it can give the best ' 
general re«ult« A warm floor line I 
counts for much, d it i.> not every 
tiling m rooms heated b> fire grates 
The construction of the tire box ■» not 
oi such form sa will ailow heat to flow 
to or towards the floor line 

(6) The form of the Are box u not 
such OS will project or deflect heat 
into the room but, on the contrary 
It e-fSndh every Csciiity foi more than 
half the heat to be projected or peas 
into the chimney 

(c) The design of the fire box doe* 
not provide for perfect combuttion nor 
even economical combustion ( * slow 
combustion, as ws call it, and as it 
IS intended to Ve) tt itbout extrSTs 
gant coal consumption no useful degree 
of heat can be ubtamed in the room 

(d) The wide area over the fire at 
the mouth of the chimney favours a 
poor draught in the chimnej, a cooler 
and more rapid fouling chimney and 
many zoijior ill re ults No pirt of 
the opening alxive the fire box con 
tnbutea to the efficiency of the grate, 
but decidedly the reverse 

(c) The fire box u usually of non, 
either wholly or with fire bncfc back 
and iron sides This provides for 
waste of heat by conduction and atiU 
worse, keeps those parts of the fire 


thing around them becomes intensely 
hot It might be mentioned thatfire- 
boves in modem grates are now always 
made of fire bnck of good thickness, 
sometimes backed with iron, though 
not usually 

AnoKter old type of grate, with all 
the faults that a grate can well possess 
w stdl in use This is usually known 
asthe ‘dog grate, though soinetmies 
called a ‘ fire basket, w luch seems to 
be a more correct name for it This kind 
of grate IS stdl sold quite fiecly, the 
demand owing its existence entirely 
to the fine appearance of this grate 
when well eet It u dlu«traW m 
Fig 155, and u a grate that merely 
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Stand* IB a recessed opening (at the 
base of the ctamney), thus giving the 
tde maker and decorator a free hand 
ID makisg the siuroundiiiga beautiful 
The decoration is, therefore, an ex 
peuBive item, and those seeking th* 
very best effect hare to pay rather high 
for it The faults described with Fig 
154 ait apply to tlua last grate m an 
exaggerate form and it is the excep- 
tion, not the rule, for a chimney over 
a grate of this kuid to work properly 
Another grate u made which, wlole 
affording the same opportumty for 
omameDtal effect, gives much more 
efficient and practical results This 
is the "Nautilus grate, so named 
because of its curved shell form QIus 

tinted ID Fig llh, the most important 
fatore being right and left top sleeve 
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conncctionswiththochimncyl^njeani. | gnt«, except that tins grite seldom 
of flues brouglit down in the bneV exhibited any fault in its connectioo 
]awbs, as shoMn The smoke and pro I with the cluiuney The exit aperture 
ducts of combustion, as tbeynse from | for the smoke and lieateil gases was of 
she fire, piv= into the curled tep and . reasonalAe dimensions and came imnie 
thence psas tlirough the ends of the [ diately orcr the fire Cold air had no 
same mto the clumnei It worlaaery entrance, or at least, not sufficient 
much under the same conditionaas a I entrance tocool (hecluinnoi and luake 



store connected to a chiniticx ht a 
metal pipe The recces » which the 
grate atAuds u closed at the top so 
that (lien. U a sharp draught through 
the sleeie conneetjons (roto the curled 
top of the grate The driughl to lu 
fact, Usually lo strong that, as a rule, 
check dampers are proiided 

After the old fashioned ‘ bob rejtis 
ter, as the grate illustrated in F12 
154 was calleil, came the ordinary 


Fic Is* 

“register grate This was m appear 
ance much like that illustrated in 
I'i?, and its faults are practically 
the same as thosi of tin. faifa register 


it work sluggishly The earlier 
forms of thu grate had pnn fire 
boxes, high up and melTectue, 
and tJws entrance to the chimney 
wis very faiourahly disposed lo 
hasten the exit of flame and gases 
and take the greater share of the 
heat The name, register grate 
Has adoptfti because there iras % 
regwter flap » orking on the open 
lllg JUst dcscrdjcd hut tUli flip 
could not he regulateil it had to 
lie fully 'P«n or shut, and whiL 
Ihe (ire was jn u»e Jt couJd nut 1*. 
operated at all It mij hate been the 
origuisl mUDticiii to ruike the regi ter 
flap tapiitle of adjustment, hut tins 
«a:i aot done The only u e it had 
was to clo« the opening m summer 
The brst noticeable improremcnt 
on ihia ordinary typo of register grate, 
Has to lower tlie 
fire box and give it 
afire bnck bottom 
The bottom rested 
on the hearth ilius 
trateil in Fjo’ loS 
and thua the fiie 
Itself came within 
S in of the floor 
line This gsie 
decidedly better 
'rasults, as It re 
duced the speed of 
combu'^tion irhich 
l»d alway sheen too 
high At the same Fio 158 
time an eiiual or a 
higher degree ofeflectirenes, was ob- 
tamed by the low jrosition of the fire 
Thia grate and improvements on it 
have distmctiie names of their own, 
bnt are all generally alluded to os 
“dow cotnbusUon grates The slow 
comhustiou IS the result of stopping 
the mgress of air to the bottom of the 
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fire The fire hoses « ere algo Imed 
s]] rousd w th fire brick and the total 
effectiTeoess was considerahly greater 
chan could be obCaiued \'ith the pie 
nous types of grates the coBSunaption 
of fuel was at least a fourth less 
The fire hnclt bottom of the grate 
shown m Fig lo8 had however a 
fault th 3 bemg the retention of aah 
and incombustible debris from Ibc coal 
burned so that the bottom of the fire 
would need to be raked and cleared 
sereral times a day the number of 
times depending on the quabty of the 
coal * This led to the introduction of 
what was called T conomiser an 
orn enul castmg 
i fitted m below the 

a g1 . front bars of the 

; plA grat« and ahutting 

i»"p in the ash pal as 

illustrated in Fig 
-lliraj. 159 It had the 
•ame efl^ct as the 
^9 bnck bollom 
eating the pas 
* aage of air through 

FiQ ije the fire bottom yet 

perm ttmg a grated 
bottom to be used The accumula 
t on of ash did cot occur sn the fire 
boa l^t worked tlirough the bottom 
grating as it previously d d collecting 
u the a«b pit from which it was re 
mored cace daily This arrsagemecC 
IB still adopted and answers exceed 
ingly well In some cases as ash pan 
13 attached to the economiser castmg 
BO as to reduce trouble and post ble 
escape of dust when removing the 
ashes each mom ng In this case the 
term economiser has been dropped 
and ash pan substituted it bemg uiider 
stood tt»t the fronts of these ash pans 
are always of cast iron and as nearly as 
practicable fitted air tight 
tVhen the economiser was first in 


trodneed it quickly made it=elf con 
I sptcaoua by its effects ut old houses 
I where timber existed close under the 
I hearth or as t as socnetunes the case, 

I imbedded in it The hearth forming 
thebottomof the ash pit gets intensely 
I hot and woodwork withiii 6 in even 
with a sound new hearth u liable to 
Ignite This has al vay s to be thought 
m when placing grates in old houses 
I for all modern gntea are ahXe in this 
resfect Houses built within thepre 
I sent centiuy are uot Ukely to f^re 
I woodwork so situated 
I I hale now considered all real im 
I prorements that deal with the bottom 
I of the fire and which hai e gone into 
) general use there are other arrange 
menu claimed to be improvements 
but they do not yet command pubhe 
attentioD 

There has been but little actual la 

K ivement in the front grate tars 
rbapa (here is little room for iBi 
I provemeot Practicallr all tl e earher 
grates bad horizontal bars aitbsi 
I straight across or honzont^y con 


upright bars of about | in thickness 
with a horixoctal top and honzont 1 
bottom bar as lUuvtnted in Fig ISO 


These commonly have brass or iron 
omamenta at each end on top os 
shown All front bars of good ^tes 
are now made removable so that when 
the servanl goes to clear away the 
cmdeis and ashes she lifts the bars 
out removes the ash pan pulls the 
bottom grating forward (this not bemg 
fixed but Htanding on legs) and is thus 
enabled to citar il e fire-place quickly 
and well wit) out any rakiug process 
A rery logco ous frout tor — f it 
can he talle I such » s a vire f i et of 
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side by screws or hoots and easily dw are now lined with fire bncks 

conncctevl It was correctly xrgued ami those extend up from 18 to 21 in 
that the wires (about ^ m tliicl)<Itd abore the fuel sface Prenouily the 
not lude the fire nearly so much as the hacks, whether iron or fire hnck, sloped 
thicker bxrs did, and the cost of the hack towards the chimney with the 
wire work being hut a trifle a spare object, «e must suppose, of gvnng an 
fretwa^ gi'cn with each grate The easiyunohotructexl passage forthesmoke 
frets h'ted much longer than wonM to the flue for, a? stated, the earlier 
at first he thought hkeh hut they gtnte> had strong iiichnation to cau«e 
ha%e not been generall) axlopte<I trouble by deli'ermg some of their 

There is a fire front made which smoke into the room Uh the 
consists of horizontal bar- extending modem hicks, the slope of the bncks 
from side to «ide as usual but the is, at some point, always forward 
hir, which has a flat «ection slopes as Tlus cau«e» notrouble with thesmoke, 
illustrated in Che «ectiou, Pig Ibl but materully increases the utih<aCioQ 
Two things ire claimed for tht' W of the heat from the fuel consumed 
(1) It keeps a clean hearth, as cinders. Fig lb2 pre^nts vertical sections of 


am 
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lire fuel, and ash do not roll or fall | different <hapes of hick Imcks but 
out (2) Abetter new of thefront of I the nio»t effeclne 18 undoubtedly the 
Che fli-e IS obumed than with ordiuiry { Lt c one at the extreme right iii the 
horizontal bars The line of vision u row Thu u generallv spoken of as 
not horizontal a few inches above the the overhanging bnck though a few 
Boor line it commences about 5 ft ] lerv correctly designate 
from the floor, and descends to the itthe ‘ dog a hind leg 
fire, the angle of ds'cent raryiDg a Fig ld3 giiesa per^pec 
httie with the distance » person stands tire view of this bnck 
from the fire The points aimed at 

A detad m which verv real improve with all grate bncks are 
ment has been made is in the shape of to give the fullest fire 
the sides and hack of the fire box, not front surface po'^sible 
only where the fire rests, but above the fuDest fire top but 
the fire, where the heated products of bee, and to intercept 
combustion prenou'ly made their way the heat and heated pro 
mto the chimney The entrance to ductsbetween the fire and the chimney 
the chimney has by this arrangement and exact toll from them by absorbing 
beenremovedasfarai,practicab!efroin or redirectmg their heat for effective 
the fire, and it does not allow a volnme divtribntion 

of cold air to rest in the mouth of the That part of the bnck, Fig 163, 
chimney, as was the case with grates which is above the fuel, is impmged 

dhis-tcatsil an Jigw XfiT jim.1 jc.ii _4jj Abr .■Cfiiig' Aim" rfind gviV 
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iDlensely hoi — so hoi th\t «lieii the 
fire 19 fullj allgilt no aoot collects 
on It, because all the soot is burned olf 
snd the bricl. is kept as cleaniis if new 
The result of this is tliat tbe fire front 
IS practically extended upwards, for 
the brick scenia but little cooler than 
the fuel, and thi= extended front area 
slopes over lU such a way that the radi 
ated heat u projected m the heat of all 
directions toward the floor Thia is 
one action of the overhanging bnck , 
thereis anothereijuallj good bntquite 
diatinct in it, eflectg This is the r« 
flection of heat Kent acts much like 
light in this respect for if a suitable 
surface is placed at an angle In the 
pith of radiant nj a of heat, these leys 
are turned into a new path or reflected 
Fig 16k will explain tins the ray htic» 
being intended to 
show the two aels 
of proieoled rays, 
and It will be seen 
Chat tbe cQonuous 
mdianl energy 
from the top fur 
I face of a glowing 
fire, which has 
hitherto been pro 
ria IS* jected into tbe 
chimney is wholly 
seat into the room plus the beat sb 
serseted from oaiiuctol tbe flame with 
the hack bnck 

The gam m eSbctifeness from using 
this brick IS positively enormous Tne 
gsaie Size of fire that otie could sit near 
to (with feet on the fender) m sa old 
type of grtte is sliuct toohot tobev 
at two yard, distance msgooduiodein 
grate whilst its glowiog heat and 
clean Sanies (for combustioi] n, mneh 
more perfect in such a hot area) 
heighten the sense of comfort and 
cheerfulness The general good re 
suits are aupnented bf the bnck anlea, 
for these are not at right angles to the 
back, but are splsy^ out to aboat 
60'’ They th«efore when hot, rs 
diate heat to the right and the left the 
rays crossing nitli niirked e^eboe 

This practically embraces all that 



has been uicliitled in the “slow com 
' bnstaoD grate in bringing il up to 
j date and by this grate a wide open, 
I nszblcfire, with aneffeotneaad ecoao 
! mica) cooaumptioQ of fuel has been 
obtained It has now been discorded, 
howeter, that the slot* combustion 
grate u bulty m its most vita! part 
That IS lU Its slow burning qualities, 
for it IS always slow It is very desir 
aWe to have a slow burning fire, when 
it Is actually a fire, burning brightly 
and evolving sufficient heat . but at 
first lighttng in the mornmg or at any 
tune that the fire has got low and 
wants reviving the alow nay in which 
the fire burns and behaves ^erally is 
lery annoying At first lighting in 
the moming s slow combustion 
(a abw lighting pate m fact) requires 
sUrtuK early if the room utebewirly 
warm & the breakfast hour, and while 
bitmiQgupil does little eUe than pour 
volumes of smoke into the chimney , 
and if when returning from walking 
a laily finds the fire low, slie ha* no 
means of haatasingit to the extent she 
would like 

Tills brought into existence ft grate 
fitted withashdiag shutter a ‘blower’ 
we commonly call it by ohich the 
aperture above the fooct hors can be 
closed more or !e,s at required, frcro 
the topdownnirdt TI» effect of rr 
ducing the iieiglit of this opening is to 
cauoe the sir, nhicli is constantly 
entenng tlie chuaiiey to pass clo'er 
over toe fire, or tliroug^ it, rnskuiS 
the combustion actiie as la a 010®® 
fire stove 

j By Wilt, means a bright fire can be 
I obtained in quick time, and the pro 
dncuoQ of smoke aud aoot is greatly 
( leaned If viewed from an eleisted 
( place eotae of the London suburbs, 

I dnnng tti« first two hours of a winter 
motoiiig pre,ent to the sight forests 
ofchinuieya pouring out smoke, but 
Qua ceaeee, or only occurs in an inter* 
mittent way, after the pie breakfast 
hour when the fires have become hot 
and bn^t The blower, ahers it is 
nsed (its use h by no means general 
Uoreethe pity) almost obviates this. 
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BDd thus IB a public liencflt The ' it m a tctl Imi state {<r I'Uis 
headway made by tlie \ilower is, how [ without attention < f uin kind u il 
ever, slow but no oue has ft word to tlus pcnotl of tinn. « pieii liccaose 
say against it, unless it is that by ita I the writer lias hvl eapeneiice of it 
use very foul and neglected chimn^a I more thin once 'with a gnte in u-'e on 
are likely to have tbeir ecnty Iming | ias own premises In thw grate tlwie 
jgTUtcd The Hoirer is not allrays * we no special details comiecteil wilh 
sliding shutter It can be a plate to the fire bncks, the front lurs or the 
hang m front, or it can be in the form bottom more than has aimidy Isieii 
of a pair of hinged doors. described and the only spccul feature 

A last word can be devoted to ex to secure the result just explained i a 
pUinmg what we hive amved at in pur of well fitted cliamhered doors, 
niaking » fire burn specially slow so wluch are swung out and fit over the 
that It lasts in nice condition for a front burn wlicn the very slow rate of 
long time when once it is 1 right and coiuhustiou w re juircd Of course 
good This Is sozaeihujg slower than almo-t e<iu illy g nil results cun be ob 
what is recognised as slow eombua lame*! by a ca ting made to stand in 
tion ' front of the gwvt* uid fit close up to 

One pirtwlly successful attempt w the bars The front is wily closed up 
this direction provides for checking to the level of the top lar and no 
the draft at the mouth of the chimney gain la effected by piiiiig the fuel up 

S aa adjustabls canopy Pig Ibo above this level 
astrates this m tec 
tion, and it will be 


sees that tlus canopy 
or flap when down 
almost cloeea the cbim 
aey aperture entirely 
hut when lifted it pro 
vidcsforafull opening 
aud free draft It is 
not snthin the pro 
vmce of this articlt. to 
criticise existing imou 
factures adversely, but 
it may be said tliat the 
arrangement described 
is not equal to the following 



Tlie vlvanbiots of the arrongement 
are mill} The fire can lie kept ahght 
Uirough the nij^it without aitentioD, 
no sin ill boou ui rooms occupied by 
iDsalids aged or very jouug people 
The fire will keep alight unattended 
in any room when not occupied m 
wbirh (wvc It nni be con uleied that 
combuetion can !«. temporanlj etoppni 
I to emt people s convenience On days 
when the outer air registers about 45® 
I to 60® and a little heat is needed this 
special rate of combustion cau be had 
I auer the fire has once burned up A 
tnal of thi» arraugement strongly un 
I preBses one that it la possible to actu 
It has been foui d that by soundly ally atop combustion yet have the 
closing up the front of a hre box as fuel red and apparently burning It 
well as the bottom eo that only the does not however appe.xl much to 
topisopeu an extraorduianiy slow rate those who can have radiators lu their 
of combustion can be obtained without rooms ob when oo arranged the fire is 
the fire expiring or becoming very dull not a pretty oue and does not possess 
The fire is thus we may say placed the charm that the Open front briskly 
in an open topjied box and the wonder burning fire does with its radiant 
IS tliat It stays alight There u a glow (‘ Heating and Ventilation ) 
ong doubt m tnyinmd thatcombus i For the general efficient design of 


of Jieat though not eo much as when lUTmition of the details, but for 
the fire front is open By Unis enclos msmg them together u ith the neces 
mg the fire at the front sides, back, sity of improv ement He delivered a 
iQiid dotlbni, It' 13 poSBilile tb deep jectiirerelatinglbtJieeconoroJcaJ'duj-ji 
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jng of coal in house fires and introduced of the HUrfaco) in the same ^ayas rays 
some ejceUenl rules which were at of light can be deflected by a polished 
once followed and which ha\e not been I snr&ce Tiius the over hanging brich 
improved upon in any great way since aflbrda heat m t» o ways, while, in 
The rules may be summarised aa tol addition its leaning oyer the fire causes 
lows That escept for Che front hara | it to become intensely hot, so much 
and bottom bars there should be no . go aa to burn quite clean and be nearly 
metal m contact with the fire The aa hot and effective aa the glowing fuel 
back and aides of the fire box (com beneath it Compared with tbe old 
posed of fire brick slabs) should, above | regislergratertrnaybc fairly computed 
the level of the fire, lean or slope over . tfut thu bnck alone has increased 
the fire, and not slope away from it effectiveness quite 3 times or more 
The lean over of the back should beat The heat rays from the tnck being 
an angle of 70°, the sides much less projected towards tbe floor has a most 
The depth of the fire box, front to efficient effect 

back should not be less than 9 m I The design of bnck suggested by 
TJie Bides of the fire all the way up | Dr Teale had a quite perpendicular 
should be at an angle from front to hack where the fire rested against it 
hick of 45'“ The botMm of the fire lu tbe cnoie modern bricks, while they 
should be a grating to allow the ashes > obeerre the angles he suggested for the 
to fall through but there must be a I upper part of tne back and the sides, 
plats to close IQ the front opening of do not have the part immediately be 
the ash pit Thu pUtenasdesignated I hind the fire quite perpendicular 
an "Economiser as by its use air was Reference to Fig ISi ml show thsf 

E reventsd from passing through tbe it stopea forward at tbe bottom tbs 
ottom bars, and a slow com^tioD hoitom grating of the fire thus being 

Are resulted made quite narrowfrom front toback 

RMliBing that the Keating efficiency This design of bnck lessens the bulk 
of a grate must lis in the extent te of fuel at the back bottom angle where 
which It radiates heat {whether to a thick fire serves no epeci^ gow 
warm occupants or the inaQimate ob end 

;ecte and parts of a room), ii was The most recent icnoiatiofi in open 

natural to seek for this m the form or fire grates is the “ Well fire orsoine 
arrangetneut of the fire bncka To modification of this (of which there are 
avoid the use of iron m everv possible ) a number) W ith this the fire box 
way IS essential, as iron is not oiJy a i may be described as a square piui ^ 
rapid conductor of host, but its coo > sballoir w^l (about 4 in deep) sunk 
ductivity (m grates) keeps the fire in to the hearth The actual smking is 
contact with it id a semi dead state deeper than this to acoommodate a 
The form of the back brick, the sec bottomifrating in most oases the depth 
tion of which has been likened to a above tbe grating being S in to 4 m 

“dogs hind leg, has two distinct I Swell grates enih^y tliedctoili.recom 

effects in heat distnbution, as it both i mended by Dr Teale but tliey do not 
radiates and deflects heat rays This have front tars (or if th''y have front 
has already been shown m Fig 164, ) bare they are made to fall down or be 
the solid lines representing beat la i removed as required) \\ ith most of 
dialed » direct lines dovsnnards /rom I these grates the fire well is maile or 
the intenaely hot bnck , while the i sunk in a raised heartb for it is not 
broken hues show the deflection or re j always possible to cut out the depth 
bounding ofheatraysthatareproiected required in an existing hearth The 
from the top of the glowing fuel I desirability of the raisM hearth also 
Very brief expenment will show that ' appeara in the fact that it admits of a 
heat rays will strike and rebound from I hcnzontal air passage being taken to 
a surface (at an sneJeaccording to that ' beneath Uie bottom giatiiigof the fire, 
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a hit-and nilsj ventilator regulating the ] 
flow of air through this passage By 1 
this means a current of air can be wl 
mitted to the bottom of the fire (Lie 
drawing away the econocniaer with an 
ordinary grate) to brighten the fire 
or hasten its lighting and bunueg , 
wlule by closing the air pass^e the 
current of air la stopped and the effect 
of a closed economiser is obtaineih i e 
no admission of air to the under aide 
of the fire The well fire, also the 
modified forma of this, are h^hly ef 
feclire, not more so perliape than a 
modern grate budt on Teale principle*, 
but the absence of front bars maiee a 
prettier fire — a more natural looVlQg 
fire, if it may be so expressed Careba* 
to be exercised in fi&ng these grates 
as they cause the hearth to cecome 
intensely hot It u onlr the presence 
of wood beams, in old houses, that 
ascessitates the care 

lu the fixing of register 
grates there are two deuiu that 
Mould be carefully obsen «d to ensure I 
successful results, but strange to r>) . 
both these thiSBs are greatl) ueglected 
with tlie result that Uige uuuil'ers 
of grates are not wording as well as 
they should do, while fulures often | 
occur sod are attributed to the grate ( 
being unsuited to the room or the 
chimuey The two things that should 
be done when fixing say kind of open 
grate are (1) to make the fixing air . 
tight all round the edges so that no au- ' 
can caterthechimneyexceptbypalising 
in by the legitimate entrance o'er the 
fire , (2) to fill round the hock of the ' 
grate solidly mth bncknork or con 
Crete As stated, these two things are 
much neglected, but the manufacturer 
hastobelargelyblameUforthislg'iDaL . 
mg the work so difficult to do in many 
ca^es IVith the modern “mtenora 
these suggestions can be earned out, 
but witfi the older or any type of 
grate, with ironwork extending ower 
the whole width and height of the 
opening, the case is very different 
Anyone engaged m the trade knows 
that to fix the old paltern rfgisterand 
thee, to §,\\ va ■scJ.vity a-ai 'HeiAtkaw^ 


the register -opening waa a moat iliffi 
cult WV, and in spite of irupro'emento 
the more moilem grate, coiisistmg of 
aa iron front and fire brick lack, is 
BtiH often a prohletu to the tixer 
Difficulty anaes from t!ie fact tint 
wLeti fixing the front it has, bj a Innd 
Or some nieaiia, to he firmly secured to 
the back bncks, for it cannot be stuck 
on to them or held m jvMition firinlj 
hr any other means In man' grates, 
altlkuugh the front and back may be 
quite separate when deh'ered they 
have to be braced or banded together 
before being set m place or fixed and 
then tliere remains only the gap at the 
top, where the smoke passes from the 
grate to the chiianty through which 
to flit around the Inck of the grate 
It IS not on easy job yet to make a 
pro|>er fixing the fixer lias to fiU 
round the lock somehow, and it must 
be a sound sir tightjob Exammatioa 
of a number of mte. already fixed 
will »hovr that ilie filling u seldom 
properli done, while often it appeura 
as if u «ao never attempted It 
should be done, however, end can be 
done, but It p^a cere and patienco 
to do It It usually tneans that some 
norUr concrete lias to be made of 
smsl) material end this has to be 
dropped trowelful by trowelful down 
the back, using what care u possible 
to get it to drop and settle eohdlyoll 
round As a rule we fear that the 
yob la but seldom done as carefully as 
tins The filling IS done mth eo.rse 
stuff, and to gel the fixing air tight a. 
little cement is worked m round the 
front joint This cement sometimes 
fetches the japan off where it touches, 
and in almost all cases it does not 
remam sound more than 2-1 hours 
after the fixe is ignited Let anyone 
that will go to any register grate 
ttat b fix^, and, after closing the 
register plate, offer the flame of a 
lifted taper to the joint round the 
edge of the front casting where it 
cornea against the mantel piece There 
are few cases in which air will not be 
found jMssing in at the joint, and this 
' the grate work. 
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badly ant not infrPiueitl> cau cs « 
more or notireible ft lun 

It will be rec "nited, that ther^ b a 
second reaso i for fillii g sol IIj around 
the back of a grate this being to 
prevent soot failing and collecting 
there If tliere is a space for soot to 
accumulate t must at some period ^ 
catch sliglit and cause trouble if not I 

The fisang of an lUtencu- u a 
much easier task This grate consists 
of the bricks which form the back and 
Bides of the fire box and an non front 
frame which carries the register or 
canopy and the front bar* The 
width of this roi 'Ork is about 18 in 
and as the nidth of the aaote) pceee 
open ng is about i ft there is good 
■pace each side of Che interior for the 
fixer to do the filling in soundly and 
ireU The iron frost le made to come 
and remain securely acaiust the bncks I 
by means of iron bandia (bolted to the I 
iron front eud go ng round the hack of 
the bneVs) so after secunog the i 
purts together and standing the whole 
on a level hearth lU the opening the 
fixing and filling rouaj oao be done 
both easily and well As a rule it 
will be found best to use iron cramps 
to anchor the interior to the back w jII 
and the same appbes vith the foil 
regster gmte (ihen fiossible) ui lese 
it la wide enough to come bel md the 
mantel iambs The object of ibis it 
to prevent the mte walking out ii to 
the room ae the workrarn express it 
Expansion and contract on wlach are 
always going on i JJ eau»e a grate to 
move forward unless it la anebored 
Cramps are eei iom mdC a (fa grates 
but the fixer should obta n cu* mata 
them Light rod iron is Ihebesttl-uig 
to use Some men use I oop iron bnt 

In completing the fixing of an 

interior the opening will be built np 

solid each side to a distance and angle 
that will admit of the tiled sides or 
splays being fixed The tiles may be 
cemented ilireet on this brickwork or 
they may be slal bed pj lels that will 
be fired in front of the bnekwoA 


The Gnng of tiles for tb s purpose and 
for tijel hearth, is describe! under 
Tiluiw for Hearths etc and Sub- 
bing Tile Panels for Grates 
TN heu a dog or basket grate (as 
Fig 166) has to be fixed thefirsttbng 



to be dose is to tile the opeaing hack 
and a d«s and the hearth These 
grates are never chosen for their 
efiectiveness but always for the good 
appearance obtained by the tiled open 
ing therefore this Utter detail is of 
the highest impcg-Unce ssd must he 
done well ^Then the tiled open ng 
IS resdy Che grace i> pUoed is posj 
tion and the fixang le then con 
sidered fimshad On lightina the 
fire tb* smoke nses and makaa for 
the allure of the chimney above 
but tM movement la slug^h anl 
lieavy Sometliing seems to be prt 
I \ectting the free exit of the smoke 
' some of which curls and oozes out 
I beneath the mantel frieze into the 
room The trouble may be pro 
ooUQCed or may take the form of a 
I scmoel; perceptible odour of smoke m 
the room In all cases loweter the 
caluc IS due to the free infiuw of cold 
an- to the ch mnei au- winch is not 
warmed by passing over the fire or 
near to any hut surface au- wl ch is 
heavt^ tin n the smoke at d heateil 
gwes wl ich are ri* ng from tl e fire 
It le ju»t the saine aa th the open 
range and tl e same remedy lias to l>e 
adopted A common reme ly for the 
omcdaiig of dog grates u a I lo ver but 
as doggr lea are never fixed id any 
but the best rooms the tm blower 
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fimilwr ^ith tlic open r\ngt, tannot | 
lie useil It otn, however, mule . 
of a bevelled edge sheet of glass, or | 
leaded glass, in a biaoS frame, «a 
shovm, and then proves more omameti 
tal thsa otheravise The Uoircr causea 
the air which passes into tJie chimney 
to pass near to the fire, where it is 
heated The depth of the blower is 
obtained after the gial* fixed when, I 
on lighting the fire, strips of foper 
can ^ pasted across the opening to 
ascertain the depth neeiled to prevent 
the tnjoViDg Of course, in some 
cases no blower u needed 

What IS a rather better plan than 
using a blower is to maVc an om& 
mental trumpet mouthed fine pipe, 
and fix it so that it come*, mouth 
dowTswards, directly orer the fire but 
about 18 ui above It If thegrsle i$, 
say 18 ui wide and 10 in from 
front to bach, then a 12 m hv 7 m 
square pipe could bo made of sheet 



OMDiag out to about 20 in by 14 in | 
TW would be filed, mouth down I 
wards at the height described, with ' 
the upper end going into the chimney ' 
about 0 in above the loweredgeofth« ' 
mantel fneze At a level with the 
edge of Che osutel fneze the chimney 
must be closed with s sheet iron piste, 
fitting closely around the square pipe 
and this plate should either be movable 
or have a door in it to admit of the 
sweep cleaning the chimney Which 
ever provision (for the sweep) is made 
the {date and its parts should be very 
close fitting, as near air tight as pos 
sible If a dog-grate has this tubular 
flue event, it will work much under the 
conditions of a modem grate or inte 
nor, successfully and well The role 
ha® been lor deg grates to be con 
Bidered very troublesome and seldom 
really successful 


FiRE-PROOriNO, Firc pre- 
venting, Fire-fxtin- 
ouisniN G Compounds 
AND Appliances. 

(i!««l/*?C£MENT», COXCREIE, SILICATE 
Cotton, etc ) 

Tfre: following article, intended chiefly 
to deal inlh thesubjectof fire proofing, 
fias necessarily to touch upon fire pre 
vention and fire extinguishing, there 
fore the whole are grouped as the 

holding shows 

Fire proofing Timber — <I) By 
Paynes process patented in 1842, the 
timber u enclosed in s close iron vesse) 
in whicha vacuum IS formed A solu 
tion of sulpliatc of iron is then ad 
nutted into the vessel, which instantly 
insinuates itself into all the pores of 
the wood, previously freed from air by 
the vacuum, and after about a mmuCe a 
exposure, uspre^tes its entire sub- 
stance The sulphate of iron is then 
withdraws, and another solution, of 
muriate of hme, thrown in The two 
salts then react upon each other and 
' form twonewcombinatiDuswitlun the 
' substance of the wood— munate of 
I iron and sulphate of lime Timber 
I thus treated i» pre=crved both from 
I rot and from the attack of worms, and 
' is perfectly incombustible 
j <2) Dr Burnett s process CDn6l^ts lu 
treating the timber to a solution of 
chloride of anc, 1 lb ehlonde of ane 
to 4 gal water It requires to be im 
mersed for about 2 d ij s for each inch 
in thickness, and afterwards left to dry 
fora period of 14 to 90 days Tins 
renders the wood incombustible, but 
not so thoroughly so as the former 
process It 13 likewise a preservative 
P) There are many chemicals em 
ployed to render articles umnflamma 
Me. such as common salt, sulphate of 
anuDonia, tungstate of soil, etc The 
wooil would require to be thoroughly 
dned and then saturated with 
one of the above salts dissolved in 
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water The woods lea. t iniiainmjble I n um tnd sulfhateof 1 me or gypsum 
ire beech oak Amencan elm plane maanoua proportionsaccordingasit la 

tree and other non re'mou* w oods I to beeppLetl to matemls of grealeror 

(4) A trial at Devonport Dockyard lesa fineness The sulphate of hme u 

ordered by the Admiralty of the tran<forme 1 Hath the salt of ammo 
method of rendering ' ood uninflam I nium into a double compound w hich 
enable by saturating it nth tungstate ' produces none of the disagreeable 
of soda showed that the prepered wood efiects of the latter or at least m a 
IS under all circumstances much less i very slight degree The aot on of thu 
readily mflammable than ordinary ’ mixture of salta — which on account of 
wood that shaving!, and chips of the its cheapness may be exte isively em 
prepared wood although tl ey may he ployed — depend on an i cru«tationof 
made to burn oaoaot be made by them I the fibres which prevent the spread 
selves to set fire to substantial timbers of fire and on the other hand eit n 
of the prepared wood that prepared guishes flame m consequence of the 
timber steadfa-tly rea U mere flame I rolatUisatJon of the salt of ammonium 
although it ma^ made to burn when at a high temperature Tike 1 lb 
acted upon contmuou Ij by great heat hqtud amraotua and 2 lb «ulphate of 
The cost of preparation and the largely Ume end a »mgle costing with i coo 
increased weight of the fvepared wood ceotrated solution of this compound 
are disadvantages to 1^ set against . which coats little suSce> to preserve 
these advantages troodenstructuresfromburoig The 

(5) ood can be rendered OTactically ' wood isnotrenderedabsolutely mcom 
flre^of by first drying it thoroughly bu>tibte but it u not easy to h(,ht 

and then coating it ivith common i and ceases to bum when the act on of 
irluCewaab If the wood is not foreign lofiammsble eub'tatices eoae 
thoroughly dry the coat of white toaoend Roofing often wa.hed with 
wash anells o# but it u a veiy di£ I ram water and presenting eveiy cos 
cult matter to burn wood wlucb ba^ | djlion fevourably for ea’ily taking fin 
been cUatered over with whiUog or nes impregnated with this nustuie 
even hmewash I It bad been covered with a layer of tar 

Faterco reviews several eubeUDces | and drying oil and thus renderd more 
which are used some of them as so liable to burn beverthelesa all 
chum tungstate answer very well but i attempts to set it on fire failed The 
arc object onable on account of cost experiments made have been so satis 
Th^. author has made numerouserpen hetory that the Austrian Hinisterof 
meats With various subitances in their Finance has recommended this method 
power of rendenng fabnes on nfiam ' to be u'=ed m all the e tabh hments of 
mible He recommends the foDowins i the empiie ( Oest Zeit fur Berg u 
as be Dg quite equal to sodiom tnng Hut W ) 

state (8) Uake a saturated solution of 1 

(6) A nustureof borax and sulphate * part green vitriol and 3 parts alum 

of magnesia To prepare this for 20 [ I^unt wood twice with this hot let 

lb water take 8 lb borax and 2J Ib tmg the first coat dry before applviug 

sulphate of magnesia The actioD of | the other When second coat is dry 
thii matare depends on tbe/ormatoD . paint over with a weak solution “ 
of a borate of roagneaia insoluble m green vilnol in which pipeclay has 

water hot or cold which sorrounds been mixed to the consistency of 

and impregnates the threads of the I pamt 

texture or the fibres of the wood and ' (9) Wood cannot be rendered in 

thus renders the development of com 1 comhnstible or more strictly speaking 
bustible goacs and the pread of flame xioii.^terable by heat but its non 
very difficult i inflammabiiity may to a coasnJersbJc 

(7) A mixture of sulphate of ammo | extent be ensured so as to preserve 
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buildings from a limited and tem 
porary fire, at any rate until a'«i(itence 
amvea It is, hoivever, hopeless to 
expect a building encumbered seitli 
inflammable substances to pii«a through 
such a test uninjured 

The methods of presereing uood 
agaiH't fire are of tno hinds them ( 
jection of salme solutions, and the | 
application of a paint or coating The j 
former appears but ht tie practical , and | 
indeed, short of proof to the contrary, 
it must be considered dangerous in j 
the case of wood of large dimensions | 
This system is, liowcier, applicaWe to | 
•mall pieces of wood 01 ail the sub ■ 
stances recommended, a, concentrated 
solution of phosphate of ammonia is 
undoubtedly the best the u^eof this 
substance, notwithstanding its high 
price, po'sesaing such great adrantages 
that It should be emplujed m all cases 
where expense la uu object In the 
majonty of case’, however, coating 
with a brush is the only practical 
solution of the question, and the sub 
stances most to be recommended for I 
use m this manner are cjauide of I 
potassium and asbestos paiut I 

(10) The foUowmg treatment of I 
wood u alleged to render it incom I 
bustible without any alteration m 
appearance Intense heat chars the 
surface, slowly and without flame, but 
does not penetrate to any extent, and 
lesres the fibre intact whereby ui ease 
of fire the firemen Would have so 
occasion to fear that the materials on 
which they tread would give way 
beneath them, if this operation had 
been undergone by the wood compos I 
mg the Btaircaae«, floor, etc The ' 
chemical compound said to produce I 
the result is Sulphate of auc Sfi lb , 
potash, 22 lb , alum, 44 lb oxide 
of manganese, 22 lb sulcbunc acid 
of eo-’Tw , 22 1b water, 541b All 
the solids are to be poured into an iron 
boiler contaimng the water at a tem 
perature of 113® F As soon a? the 
substances are dissolved the sulphuric 
acid to be poured la little ty httle, 
until all the substan'-es are completely 
saturated. For the prefuralaon of the 


wood it should be placctl in a suit-able 
apparatus, end amnged in ranous 
sizes (acconliDg to the purposes for 
which it IS iQtcudcJ) on iron pwtings, 
rar e heiiig taken that there is a spnee 
ofaboutiin between every two pieces 
of wood The chemical compound is 
then pumped into the apparvtu’ and 
as soon as the vacant spaces are filled 
up, it is boiled for 3 hours The w ood 
IS then taken out and laid on a w ooden 
grating tu the open air, after which it 
IS fit for use 

(11) Make a hath of, say, 50 gil of 
« ater, id which } lb alum anil } lb 
I milphate of copper are dv>«>lved 
I Tbe'C two chemic^ substances should 
I be dissolved id a little hot water then 
I added to the hulk of cold water Put 
I the timber id this, keeping it im 
( mersed by lording with stones Let 
I It steep for 4 or 6 dap, then take out, 

( and dry thoroughly ^Tefore use 
I BuudiQgs — The following obser 
vatiuus are due to the late Capt 
I Shaw — 

To construct a building in such a 
way that it wdl resist the effects of 
heat and flame for any con’iderable 
time requires care and forethought in 
tbccboiceof the position, aaoundknow 
ledge of the several materials to U 
usM, and a skilful deeign to bring 
these materials into combination in 
such a way as to meet the proposed 
requirements of the etructure when 
completed, and at the same time to 
avoid the consequences of extreme 
aod sudden changes of temperature , 
for it should be known that some of 
the greatest destruction ever seen 
after a conflagration has been caused, 
not by the pnmary, but by the second 
. ary effects of fire , that is to say, not 
by the expansion produced by heat, 
but by sudden contraction after the 
expansion In choice of matenals 
there is much food for reflection in 
connectioa with the safety of buildmgs 
when exposed to sudden changes of 
temperature In walls, bncks of any 
kind, hut more particularly fire bricks, 
if (Bxiperly laid in sound mortar or 
’ cement, hUI resist tlieaitfects of heat 
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for a considerable time stoae il laid 
as well ID tbe middle aa on the inner 
and outer eurfvcei. lasts a long time 
udU-s it fads in the un uppnrted parts 
over the opeiuug which rtsliaysdoe* 
when linteK and the tops ot the 
windo'is are made of the same mate 
nal Openings for doors and windows 
in the etone wall tobe^iJe houl 1 be 
mounte 1 on the top Mthboii arches 
which would carr^ the load without 
any difhcultj loi g after stune in such 

an 1 probil h alio \ ed the whole of the 
superstructure to fall down For 
Stairs stone i» a rerv d.ingerous mate 

rul unless It la embedded on ome 
sub-tauce which can carry it when it 
gets hot Stone sUirs arc u ually 
maile hy Miliiig lu the «u<l« of a uum 
her of blocks of stone a few inches 
into a wall lomn, oae J or 4 h 
protru hng uu I banging uuaupponed 
lU mid air After uch tairs have 
been completed they present an un 
po II g appearance of «oli hty and 
strength and *0 deceive the eye but 
if fixM at a height of dO or 10 ft and 
even At tl e oi^uary temperature of 
the atmo v'>here the block would be 
eomewltac fragile There can be no 
doubt that auy sudden rue of tem 

e nature uch for isetei cc <t. miBbe 
produced by pourmg a kettle of 
boiling w ater on it woul 1 eulhce to 
bring It to the ground In lhi» case 
the espo ed part would eipaud with 
the heat the supported fin being 
protected would not expand and a 
fracture would occur beta een the two 
generally do e to the wall Such are 
some of the pnncipal dangers of the 
Use of stone but of all bmlding mate 
naJo there IS none which require more 
extreme care and delicate treatment 
than iron Imagine a straight iron 
rod supported o^y at its ends and 
capable at the orduiary temperature 
of the atmosphere ot carrying a heaer 
weight in the middle Let a strong 
fire be lighted umfer it m a few 
moments the ro.1 will lo«e its «trivht 
nes- fir«t in the mil Be then 

drojpmg altojjether next fn-ung and 


finally running away , yet this i» » 
material which many persons persist 
m calling fireproof, and put to carry 
kadeal floor* m buildings which they 
designate by the same improper epi 
thet The employment of these 
nutenals cannot be prohibited 
Therefore greater reason easts for 
exposing their wfiiLaess lo respect of 
withstanding fire and pointing out 
necessary firecautiou. m their u«e 
^Vhe^ev€^ iron is u ed it should be 
protected by terra-cotta good brick 
work sound pli.teniig or, if nothing 
better can be found for the purpose 
solid wood work round it ^ ood 
work if really sound and solid, will 
re.L.t for almost any length of tune 
every pos-ible effect of heat short of 
actuil flame even when flame has 
reached it it i* by no means destroyed 
H mee but on the eoutmry, w «o®e 
times fouiul to last for hours and 
wood protected on it« under side V 
I proper plastering which wiU not fall 
down or crack on the apphcatiOD of 
heal -leeius to be a most powerful 
I rcsister of flame It u probably to 
the ecaiupiag now so common that we 
owe the diminishing use of timber m 
a material for the construction of 
builUngs destined to carry heavy 
loads lu this oouotiy ceilings are 
maide to look solid enough and if they 
wrre only what they rrpreeent them 
selvea to be they would in most cases 
be almost impervious to the effects of 
either heat or Same but let them be 
pierod through and th“y are found 
to be a sham bemg a mere skm of 
plaster adhermg to some thin strips of 
wood which may be termed inthBer 
ently Uths or firewood according t« the 
I taste e«f the oltocrver These strips 
ate tacked on to the lower parts of the 
j joists and the spaces between them 
and the flooring boards over the yoiits 
are simply so many flues commonly 
[ coutauuDS very foul and uoaous air, 

' but capable at any moment of being 
couverted into most diugerous hidden 
passages for “m kc an I fl irae Air 
are also fouii 1 in tl c lath 
andplu-ter partitions lotweeii rooms. 
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behind the sku-tmg bcvirda of rtJoni" the cwtcuts of -my one con\partment, 
and under the steps and behind the ! rather tlian n h the contents of other 


skirting boards of stairs AU sound ' 
buddmg IS more or less good buildmg; i 
for resisting the effects of heat and 
all scamping is dangerous 

The fact of the fragile v^oodcn doors 
of ordinary buddings being the duel 
outlets for the spread of fire has 
scarcely been adequately noticed ho 
sooner is the frail door burnt through 
than the fire ru he, up the staircase 
which thus acts the part of a huge 
chinincy in creating a draught and 
increasing the fire being itself a 
vehicle for trin«mitting the fire to 
other parts of the bvuiding E\en 
iron doors buckle and twist under 
intCD’e heat and have failed lameut 
ftbly Thereu however adescnition 
of cIoorab«olutelyfire resi'ting They 
are Mrtly constructed of refractory 
fire'^y and are made to <>hde into 
epoces left in the thickness of the 
wall* They overlap the door aper 
ture by eeverai inches on all aides 
whereby their iron framework is well 
removed from any possible contact 
with fire 

It IS needless to point out the danger 
to which an ordinary town house is 
liable from the igmdos of its external 
woodwork Safety from estcmal fire 
may be secured by th" applicatiOD of 
wired glass to estemal wmdowa One 
further source nf esternai danger lies 
m the ordinary coastruction of roofs 
with wooden framints generally as 
diy as tinder and reamlyinffainiuable 
even through their slated coveni^ m 
most cases These should be univer 
sally superseded by the cheaper more 
durable and fire reauting flat roof, 
now proved by several examples to 
be quite practicable when constmeted 
of concrete or concrete laced with 
tiles 

Whilst advocating the i»ovisioii of 
all available appliances for knoiAiiig 
out incipient fire Such aa hydrants 
hose etc , the necessity sbouU above 
all, be recogm cd for such ccmstmcfawi 
as would facilitate the safe and rapid 
wmduotion— ii" 6um they must— of i 


oomportments through accumulated 
heat by denpag to the fluoies from a 
portion Ignited a safe an 1 free exit by 
a recognise 1 channel To tlus ci d a 
Bufficient shaft should be con tructed 
iron) the ceiling level of each coiujvirt 
ment (which ordinarily woull iroie 
an escellcat means of venlilatioa) for 
the purpose of ducliarging the ftre 
soto speak harmlessly up the clumney 
The condition of each compartment 
would be t1 e reverse of an ordmiry 
bnck oven winch la constructed to 
accumulate intense heat without the 
sb^test n«k to its surrounding*) 
whereax the arrsDgement under con 
SI leration woul Iprovide compartments 
structurally as non lufi imiual le as 
ovens with the ever present means of 
discharging iiirtastsseously accidcutaJ 
fire whereby accumulated heat would 
be rendered impo«sible 
Paints —(1) Vonous substances 
have been proposed as fireproof coat 
mgs tor the protection of woods em 
ployed for building purposes but most 
of them have beeu abostlonej as being 
either too costly or not sufficiently 
durable The following invented by 
Vdd^sod Shambeck seems to succeed 
The punt cou i^ts of 20 lb finely pul 
vensed glass 20 lb finely pulverised 
porcetain 20 lb any sort of stone lu 
powder 101b calcined blue and 30 lb 
Water glass (sihcate of soda) such as 
usually found in commerce The sohd 
elements having been powdered as 
finely as possible and then sifted are 
moietened and then intimately mixed 
with the water glass This yields a 
mass of syrupy consiotence that may 
he employed for painting e Iher alone 
or mixed with colour, such as Venetian 
red IndisMi red, osde of iron yellow 
ochre, sienna and umber The addition 
of the lime gives a certain unctuosity 
to the mass for whitewashing and its 
combiDation w ith the silicic acid of the 
soIuUe glass serves to bind the other 
matenab together The proportions 
of the different elements above men 
tionednuy OecfiaugciXsavc that oi'lhe 
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water glass which must remain eon 
etant The^se elemecta may even he 
replaced one by another but it la 
alwaj 3 well to preserve the lime In 
stead of the sihcitc of oda (soluUe 
glass of soda) soluble glass of potash 
might be used but the former is Jess 
expensive The coating to applied with 
abru b asotherpamtsare as uniformly 
as possible over the surface to be pro 
tested The first coat hardens imme 
diately and a second one may be 
appb^ 6 hours or more afterwards , 
two are sufficient 

(S) Tale of commoD lime h-eshly 
slaked of hydraulic Ume and of sill 
clous or argillaceous matter (-and or 
pulverised slate) equal port* lowboch 
addoows milk msufflceutqniuibty to 
give the whole when thosvughly icived 
the proper consistency for laying and 
spreading with the ordinary brush 
Any desired colourm(, matter may be 
added The addition of glue or rosin 
may m some cases be of value The 
proportions may vary considerably but 
those above given are coDsiderM to 
produce the lie t result 

(3) 20 lb asbestos powder 3 1b 
1 me 5 lb aluminate of «oda 13 lb 
sihcate of soda Add any colounug 
material as required as described m 
( 1 ) and the necessar) amount of water 
to make it of a consistency tliat can be 
.used aith a bruih as a (wmt 

(4) Two substances are in general 
use for the purpose of protecting wood 
agam»t combustion vie zinc cuonde 
and soda sihcate Both of tlie^e have 

D drawbacks A punt coosbtuig 


of I 




iblonde volatilises when th< 
on which It IS spread is lieated 
or exposed to flame a^ its vaponrs 
are unsupportable by human b^gs 
It would therefore be difficult if ziot 
altogether impossible to enter wooden 
dwellings painted with zinc salt when 
on fire, and thus the salvage of furni 
ture etc would be obstructed Ihe 
water glass paint, on the other hand 
13 liable to be wa»he 1 awiy when 
expo cd to rain or other watery influ 
encea Sieburgur Cl erefore roalls to 
miiid two fireproof composrtKma which 


were fwmerly in much u'e The one 
18 a eaturatej aqueous solution of 3 lb 
alum and 1 Ib copperas, with which 
. the wood IS twice painted, after drying 
' a aidutioiD of copperas in which paw 
dered clay is suspended, is bru'hed 
over the alum layer The other pro 
tecnve paint is a mixture of 1 Ib sul 
phur 1 lb clay and 6 lb copperas, 
pread a« powder over wood previou ly 

washed with a solution of glue (‘Ding 

Idlytech J1 ) 

I (5) Mountfords paiut consists of 

asbestos ground and reground in water, 

I potash or soda aluminate, and potadi 
' or soda sdicate When it is to be 
expo «d to the weather it is corobmed 

with Oil dners and gummy matters, 
and la some cases with zmc oxide or 
I hsrytes 

I (fl) It IS found that a mo»t eflective 
eompo itwn for fireproofing extenor 
surfaces may be formed by slaking e 
iufficieot quantity of freshly burned 
quioLlune of the beet grade and when 
the slaLmg is completo there le added 
such an amount of *kim milk, or water 
ID Its absence aa will make a liquid 
of the coDsistency of cream To every 
20 gal of (his liquid are add«j, sepa 
r&tely and m powder stimng con 
suntly the following mgredienta in 
'the order named ilb alum 24 os 
I subcarbonate of potash or commerce 
I potash and I lb eommoB salt. If 
I white paint i» desired no further 
addition IS made to the liquid though 
the whiteness is found to he improved 
by a few oz planter of Pans Lamp- 
black has the effect of gaviaganumlwr 
of shades from slate colour to black 
I Whatever tint is used it is incor 
porated at thn. stage and tlie whole 
after being strained through a sieve 
IS ma through a point mill tVben 
ready to apply the paint is heated 
nearly to the boiling point of water 
and IS put on m its hot condition 
It 18 found tliat the addition of a 
quBintity of fine white sand to th^ 
compos tion ren lers it a valuable 
c iveni g t >r roof, and crumbling brick 
w-iUs ^ilIi it serves to protect 
Textile Fabrics — beveral pre 
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parations ior rcndenng testJe and 
other inflaminahle fabrics incombust 
ifale and practically fireproof »er« 
introduced by Martin and Teasier, of 
Pans The compoaitions are of an 
mespens'ce nature, and capable of 
rcndenng incombustible all kinds of 
readily inflammable substances, such 
as woven and other fabnca oj cotton 
and other fibrous materMU, P'P>w 
printed or otherwise, incfuduig bills 
of eschangeand olhersecunlie* uood 
work theatrical sccuerj straw etc 

(1) The first composition which 
may be applied to all Linda of tibnc", 
without deteriorating them in any 
way, conruta of sulphate of ammonia 
(pure), 8 lb carbonate of MulDODia, 

S f lb , boracic acid, J ib hurst 
(pure) 1 7 lb. . etarch, I Ih , water 
100 lb It IS eunply neco^n to 
«teep the fabrics m a hot solution 
composorl 8S above uatd tber hare 
become thoroughly impceguateil, after 
which they are dmoed and dried 
suScieotly to enable them to be 
ironed or preiaed ULe orduiary narched 
goods 

(2) A second composition, to 
us^ for theatrical scenery (or the 
Douated but unpauited canTse to be 
used for this purpose) and also f<ir 
woodwork, furniture, dmr and window 
frames, etc , ts to be applied with a 
brush like ordinary paint It is coni 
piosed of boracic acid, 5 Ib hydro 
chlorate of aroinonia or sal-ammoiuac 
15 tb , potash felspar, 5 ib gelatine 
1 5 lb , sire, fiO lb , water lOO lb 
to which u added a suffiment quauiitv 
of a suitable calcareous substauce to 
give tbe composition sufficient body 

(3)V thn^ composition, to he uoed 
for coarse canvas or sailcloth, cordage, 
straw, and wood, to apphed by minier 
smg the articles therein or imlshi 
tion, andconsistsof boracicacid, dib , 
hydrochlorate of ammonis or sal 
ammoniac, 151b , boras (pure), 3 Ib , 
water, 100 lb 

(f) A fourth couipwition, applicalde 
to all kinds of papei , whether printed 
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13 formed of sulpliate of aminonu 
(pure), 8 lb , boracic acul, A Ib , 
boras, 1 7 Jb , water, 100 lb 

Tlie solution is to lie placed m a vat 
heateil to 122’ F (50’ C ) at the end 
of the paper making machme, and tlie 
paper as It leaves the machine is passed 
through the solution in this vat, to as 
to be completely miprcgnated there 
with, after wluch it i« dried upon a 
trarm cylinder and Chen woun’l on a 
reel If the paper be m sheets or 
pnntcd It IS simply immersed in the 
above heated solution, spread out to 
dry, an<l afterwartU prc8.-eil to restore 
tlie gUte detlroyetl by the moisture 
The above compositions ensure a degree 
of incombustibility without precedent 
as reptnls the preservation of the 
coatenals te wluch they are apphed 
The proportions of the several ingre 
dieuis are given as examples only, and 
may be laned as found oecesasry in 
practice 

(5) The ‘ Manufacturors Review 
' tnnsUtea from Hager tbe foUowug 
dtrectiooe for preparing a starch paste, 
impregnation with which renders a 
famte iDcombu,tible 10 lb calcined 
and pulverued bones are treated with 
.50 lb hot water, to which 6 lb con 
centrated aulphunc acid arc gradually 
added The mixture is well stirred, 
and left to stand 2di^ui a warm spot, 
being ttirred from tune to tune, lOD 
Ib distilled water are then added, and 
the bquid filtered 5 lb sulphate of 
aia|yi«8ia (Epsom salt*-) are dissolved m 
15 Ih distilled water, the solution is 
addedto the first, and caustic ammonia 
isoddedtiUtheliquidsmellsofit The 
preopitate u thrown on a linen filter, 
prsa^, dried in a mcderately warm 
place.and rubbed to every fine powder 
Of thia powder, 2 lb are mixed with 
exactly 1 lb tung«tate of soda, 6 lb 
wheatslarch.andahttle indigo blue to 
I impartabluishtinttothepowder In 
order to lue this powder, it is stirred 
up with about twice its weight of cold 
I water, and enough hot Water is then 
added to produccageiatmous liquid, in 
I which the fabnea that are lo lie ren 
' fareiitiwiiliiarftWie .ire ^leepefi 
C 
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(6) Ad oM recipe for i^sderiD^cot l ainiJioi)ium«uJphate 2JJb ammonium 

ton goods uninflimmable is to add to I carbonate 3 lb boracic acid, 2 lb 
the starch 'ire 15 lb borax tor eraj I borax J IK “iareh, 100 lb water 
1000 lb size I ( Indtut Blat ) 

(7) To render ladies cloitgug hdui | (II) Hosemaoa takes a solution ol 
flammable it lias been proposed that I calcium chloride at 22° to 49° Tw or 
the materials should be ixed wift ' id iU place slumimum or magneauro 
starch containing ammonia sulphate chlorides He adds hydrochloric acid 
8 mixture of pbojpbonc and boracic in the proportion of 1 lb acid to 75 or 
acid, or in some oaoca tungstaieofeocU 100 lb of the solution, and stirs mto 
Some espenments of Pro/estsm- Gmtl ( thelnjuid 10 to 30 lb potato starch, 
led him to recommend ammonia alum Thslniuid u heated to boiling and 5 lb 
«nd hyposulphjteof soda botholthea j steatite pronously stirred up m 1 gal 
very cheap iw suitable substances tor water u added While continuing the 
thepurpo e ( heueGewe?beZe»tiiiig ) heating aai agitation there are added 

(8) The Abb4 Maurau proposed to I 1 lb ammonia sulphate dissolved m 
render textile fabrics of ranous kinds ^ ^ gal trater 3 lb potash silicate die 
uninflammable without aflfecting their | solved lo 30 lb water and lastly 5 IK 
colour uppjaness strength crweartog or lune tasuJpJute The stirring 
qualities Dv treating tliem vritb a pr« I and heabog are maintained for i hour 
^ratios 01 borax sulphate of soda I after the addition of all (he msterwli 
and boracic acid comKned m suitable i Thus u formed a whitish gelatinout 

proportions < Herue lodost ) | mass which may be used like starch w 

(9) Tremaux stated Uiat a more or i dressing Articles aaturatedor coated 
less concestmted aoluCioii of sulphate I with r>n« euxture are uuisflamioable 
of pctaavium and alum appbed to tex A more simple composition may be oh 
tilefabnoe prerents them from flanung tamed by adding potato starch to a 
(not from burning without flame) iiolutioDo{calciumchlondeat49°Tw i 
when alight t> applied to them and is | and ^ting to 167° F (75° C), 
in this respect ag good a preservative aa having well stirred and continued U 
IS tobemet with (‘ Comptes Keadus ) I heat lor2peroeat of solubleMhraM 

(10) Oa) Lu*saa proposedtosutunite ofpota^ is added and the liquw 
tisaues nith ammonium carbonate | which is alkslice is neutralisen by 
Chevalier uaed this saltm cosjusction additionofan acid or acid salt ('Mon 
irith borax Fu'^hs recoameads the I Pr^ Chim ) 

use of sodium silicate (soluble glam) (12) Protochlonde of manganese 33 
Versmann and Oppei heiin employ^ | per cent phosphoric acid 20 per 
Mnoionium pliosphate alone and with i cent , bone amd or borax 10 
sal aramoniao aronioniuia aulpbate ) cent chloride of zaagaeaum 12 per 
and sodium tung«tate Ab»l mpreg I cent cblonde of ammomum or sul 
nated to« ues with lead silirate fir^t plute of nMgaesia 25 per cent The 
soaking them lu lead acetate and then matenala ewe immersed for 6-B hours 
immersing lu a solution of sodium m f^ wjlutjoa at tie temperature of 
silicate and rin mg The follow ng ebullition They quickly become im 
solutions haiebeen successfully appbed pregnated with double salts insoluble 
tor rendenng tissues iDcombu<^le m water and tbe mcniatations that 
(n) A mixture of sod um tungstate i aro fonaed effectually protect the 
solution of 25° Tw and 3 per cent ' materials treated against fire \Tbcn 
sodium phosphate , (k) t> lb ijnm 2 lb I exposed to a quick fire, they carboni-e 
borax 1 lb sodium tungstate 1 lb ' but produce no flame (Prof Wme 
dextrine dissohed in soap water (e) I Lelmati ) 

5 lb alum 6 lb ammonium ;dios{diate, [ (13) One formula is to dissolve three 

100 lb water (if) 2 11 bmx 2J lb 1 parte bj weight of boraxwjth 2{ part* 

Epsom salts, 20 lb water , (e) 8 Ib 'of sulphate of magnesia in 20 part-i of 
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water The fibres of the fabnca 1 
soaked in this solution become coated 
with a thin film of borate of tnagnesia 
which IS insoluble in hot or cold water 
and well resists fire Another prepora 
Cion Is a mixture of I part of eulpbste 
of ammonia with 2 parts of sulphate 
of hme A double sulphate results 
which has the property of resisting fire 
and of yielding when brought toahgh 
heat volatile ammonia winch tends to 
smother flame 

(14) Curtaim to llender Ftrtproof 
In 40 parts of warm water mix and 
dissolve 8 parts borax and 6 ports 
magnesium sulphate IhD<e or coat 
the fabric with this mixture 

(15) C7oCA«j, Fireproof fl i»A Jor — 

4 parts boraxasd 3 parts FpsomvilU 
mixed mth 3 or 4 parts waiiu water 
to 1 part of the comwned «ubstatces 
u ao excellent treproof wash lor 
clothes It should m used immedi 
atel; after preparation 

iBCombuatible Paste Boards 
and Plates — the employment 
of asbestos hagel has prcduced so en 
tirely mcombuscible paste board to the 
following manner A thin paste is 
made from iOO parts of oxide of anc 
and lOOprtspulieruedssbestos (hi;> 
u spread out upon a metallic web 
The mass is rolled and after drying 
the piste i« saturated ir tb s stroog 
solution of chlondc of nine alierwhich 
It u passed through the rollers » second 
time By this treatment oxjchJonde 
of amc la produced The mouturc 
causes the formation of a little rust 
upon the iron wire by reason of whieb 
the substance adheres firmly The 
plate IS again dried and anotber time 
saturated with chloride of zinc the 
whole is left m thii state so that oxy 
chloride may form after wlucb the 
plate js immersed la water for oae or 
two days whereby all the acid is re 
moved The plate is then washed 
and thereby receives its dewred flexi 
bihty Such plates manufactured in 
this wanner will absorb water but 
may he made impermeable by satmat 
ing them w th a sil cate and caserne 
These plates may aUo be prepared 


n another manner l«agel has for 
instance, replaced the chlon le of zinc 
Iq'otherftioUlhcchlondesand sulphate 
of alumina In place of the oxide of 
zinc nsagneaia lime and gypsum may 
be used For the coveriag of roof< 
plates of the last named material have 
been made imi'crmeable by an addition 
of soap, whereby an insoluble combina 
tion of the fatty acids with lime and 
alumina Plates prepared according 
to Nagels formula will protect wood 
against daitger of injury by fire as was 
proved by the following expenuient 
A box 2 dd in long I 56 m broad 
and 1 18 in higl aud only 0 20 
U> thick made of plates of this kmd, 
was placed for 8 minute between the 
Banes of two Buw'en burners with 
outaDydamage a paper enclosed with 
in It had not even turned brown 
Asbestos 18 a]<o a constituent of a 
coloured coating prepared by Wendt 
and Herad its compo ition la as 
followa Colour (oxide of lead copper 
or maDgaoese) 15 parts linseed oil 
12 sihcaie of soda oO asbestos tale 
and kaolin 15 water 8 

WntiaeUbtenals — (l)Areally 
iDcombustiSle poper without a fire 
proof ink would be a rery valuable 
article la many businesses, and for 
many purposes of every day hfe but 
if itcaDbcaupplemente^ by a fireproof 
ink Its value be enhanced tenfold 
Halfpenny prepared hia paper in the 
u ual maocer from a pulp con«i ting 
of vegetable fibre asbestos, alum and 
borax m or about the follow ing pro 
portiooa Vegetable fibre 1 lb 
asbestos 2 lb borax ^ lb and 
alum J lb The vegetable fibres are 
minutely divided and treated lu the 
manner usual m the production of 
ordinary paper the asbestos is also 
divided as much as possible and the 
1 two ore then intimately mixed with 
the alum and bora^ in a sufficient 
qnaobty of water to make a pulp of 
the reiiuu,ite consistency winch is 
then made into paper by any of the 
well known processes The proper 
tiona g Ten may be varied to suit the 
quality and nature of the desired 
n 2 
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product and aI«o to EUit the didereat 
qualities of the raw matertila Tluu 
the mrentor taya he b.a> oade tooozti 
bu tiblepaperin which the pn^xjTlioo* 
of the ingredient- Taned from 50 to 70 
part4 of a bentos and from 30 to 50 
parts of flas or other regetaUe fibre 
with only per cent each of alum 
and borax He propo"?- to u^e in 
some ca-ea silicate of -oda tn order to 
en-ure hardness and coherence in Hie 
fubstaace of the paper after rt ha« 
been acted upon by fire In turder tn 
obtain a paper ot great trength and 
SexibilitT the heet= mar be made ol 
linen or other woreo fabric and coaled 
on both t dea with the inooinbu tible 
paper The fireproof tut for u « in 
wneiogorpnotingoc IheiocotnhustiWe 
paper li made of the foUowaztg tub- 
etucea Oraphite ^2 dr or 

other rennoui gum 12 gr >ulphaie 
of iron 2 dr tincture of nutgalU 
2 dr and «ulphate of mdigo 8 dr 
TbeBe matenaL are mixed together 
and boded id water the grep^te of 
cour e being reduced (o an impalpable 

E wder This jnh which b&ides 

isg fireproof is •aid to be insoluble id 
water is black under ordinary circum 
stancea but when coloured inks are 
denied, the graphite u replaced by an 
earthy or mineral pigment of the 
de-ir^ colour 

(2) fireproof {Mpcr ras prepared by 
L Frobeenbr bleaching ebotcea-besios 
fibres with eulphurous acid, and adding 
6 per cent ot ground eood fibre with 
boras or glue water and norhed into 
papier it can be nicely emootbed and 
u said to reant a white glow beat 
(3) The Chenjiher Ze tong pres 
the following modes of pvepanng in 
combustible wr tujo and printmg paper 
which appear worth attentioo The 
best asbe-tos u treated with a prepare 
lion of permanganate of pota-b and 
then with rulphunc acid 95 per cent 
ol this aebe to« i. mixed with 5 per 
cent of wood pulp m water contauung 
borax and glue A fireproof wntiag 
mb IS made by mis i g Indian mV 
and gum with chionde of platinum 
and odof Jateoder for pnoluigiDV 


lampblack and Tarni-h are to be sub- 
abtuted 

{4) Pajier made of pure ashe-tos re- 
B-tsahigh temperaturewithoutmate 
nal alteration An ammoniacal solo 
tron of nitrate of silver coloured with 
a little Ind^n ink will preserve a legi 
ble cop^ when wnlten with on the as- 
be tos paper mentioned above, and 
subjectM to Strong heat 

(a) A free flowing lek for wnBog 
on fireproof paper with an ordmaiy 
metallic pen mav he obtained bv u-ing 
5 parts dry chloride of platinum with 
l5of oil of lavender 1» of Chinesemk 
and 1 of gum arab c adding thereto 

Slofwater When the paper IS igmted 

sifter being written upon with this ink 
the pladnom tagreient causes Ih* 
wntteg tosppaar traospareot »nd,»s* 
coDSequeoce, it u rUtiied that wb 
wntiDgas hiLS l:«come black or illegible 
will become readily legible agais dunng 
the process of beating the paf^J 
Colours for painting may also be iwe 
^proof by mixing commercial metallic 
oolocuw with the chloride of platina® 
and painters rarm.b adding an oroi 
nary aquarelle pigment to Btrenrtbea 
the coveneg power of the cwoitf 
These firenroof painU or colours can k 
eaaly usea m the -ame manner at t^ 
common water colours, and it i> clauned 
they will resist the destructive i^o 
ecceof great heat quiteas uccessfullf 
as the fireproof printing and wntisg 
inks ju*t referred to 

Extingmshiag Compotta" “ 

(l)6lh carbonate of soda 41b slain, 
3 lb borax I lb tarfaonate of pota-h 
and 24 lb sihmte of sod* eolulioD art 
Qued together 3 Jib. of this mixture 
IS idded to each ^ of water when 
required for use The object is t® 
oover everything with a fireproof film 
or deposit 

(2) A committee of the Polytechnic 
Society of dlucuch issued a report on 
Ihe mean* to be adopted for ertm 
giushing burning petroleum This 
slates that since concentrated water 
of ammoiiia evoh es a great amount of 
B»s wfien heated and this gas is 0° 
aUe to etistain tl e combuftioo of any 
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ubsUnce, it rasy be as^erlcil that menienlanlj «n7ertcil tbus pouring 
letroleum will not continue to lium . the acid into the solution intluiway, 
Ten in a room filled with atmo'phenc I fiagntenta of glass from tlie bottle are 
iir wherein a considerable proportion j aTmded la bhsnil and Mason a the 
if ammonia gas IS present The place acid bottle in broken by a weight 
where the petroleum is stored must I fsllmg upon it, and prornion is made 
oe broken up into compartments, so as for strammg hack broken glass from 
to limit the bulk The ammonia the outlet pipe The Babcock extin 
water must contain at least 10 per gui-herhas a solution of bicarbonate 
ent of the gas The proposed of soda id water, and a suitihlc quan 
method of employing the agent is to tity of sulphuric acid in a lead Mask 
keep a bottle full of it on each r,»slt To cause tlie appamtUH to act the lead 
the bottle and it« content-, would re flaak is turned oser bj a handle which 
naiDinbacttJl fire cau'ed the dcelruc precipitates the acid into the soda 
tion of the one and the hbcratioD of solution Carbonic acid is at once 
the other so that there wxiuld be no generated in huge eiiuugh Tolume to 
loss except when needed . cause a pre$<tire that will discharge 

(3) The now well know n citincfeur ' the whole contenU through the nozzle 
introduced bp Sinclair is a vessel filled , The quantities are aci 1 § parts, soda 
with water charged with carbonic acid fi farts by weight 

gas under great pressure (6) Dumas discovered that water 

(4) Foster introduced an extinefeur saturated with alum hoe superioi ralue 

in the form o/ a portable pump which | in eitiomishiog fires— a ralue eup- 
can draw a continuous water supply posed to be due to the coating it girea 
from any source and saturate it with to objects wet with it which pret ents 
carbonic acid under pressure before contact with the oxygen of the air, and 
emitting it m a jet j thus diminubes the rapidity of the 

(5) The carbonic acid is produced by combustion 

decommsing a carbonate by an acid I (7) A solution of pearla^h in water 
It sulphuric acid be poured on a solu th^wn upou a fire extinguishes it 
tion of soda carbonate, violent efier instantly the proportion is 4 oz , 
veeoence takes place because the latter clia»olredinhotweter,andthenpoured 
consists of carbonic acid gas combined into a bucket of common water 
with sodium oxide the stronger amd (8) Pi t Extingiittl inj Flwdi — 
(sulphuric) displaces the weaker, and (1) Make asolution of 4 parts of crude 
Itself combines with the sodium oaide calcium chlonde 1 part salt and 15 
to form soda sulphate setting free the parts water This cau be kept in a 
carbonic acidin a gaseous form If barrel and is apphed by a hand pump 
this occurs in a clo<ie vessel the car (2) Vienna — 4 part* ammomum sul 
home acid accumulates w ith increasing phate, 1 part ferrous sulphate (cop 
presaiire la ezUncteum diflerent pevac) dueolred la 25 parts of water 

means are adopted for liberating the (3) Mumch — Common salt, 43 per 
sulphuno acid when action is to take i cent alum, 19 5 Glauber s salt, 5 , 
place In Sinclair s, a strong melalhc soda 3 5, water glass, 6 6 water 
vessel 15 nearly fill^ with soda car 22 3 

bonate solution, the acid bemgfcept in I (9) Fire Extuvfuishmg Powder — 
a stoppered bottle In the mid»t of the $ parts bicarbonate soda 1 Glauber s 
solution For use the bottle is salts, 4 parts common salt, 1 part cal 

broken with consequent hheration of einm chlonde, 1 part sodium silicate 
the acid and generation of the gns {iV} Hand Grenade Charging Mate 
which is let out by a tap and tube rwii — The grenades are thin glass 
In Merryweather s, the acid u> kept m bottles contaimng a solution of sal 
a bottle with a loosely fitting stopper ammoniac or borax with calcium 
and for use, the whole apparatus is chloride in water 
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(11) Extinguiskin I Bfa ene and 
Pilrolmm Pires — (o) Tfie use of 
ammonia for thia purpose was proposed 
by a committee of the Polytecbmc 
Society at Munich (i) A much 
cheaper and mare easily accessiUe 
extinguisher is ordinary ammoniacal 
gas liquor of 5^ 6°Tw This was tried 
with the greatest aucce>3toext]t)guiiih 
a fire of a most formidahle kind which 
suddenly broke out in a lar di&tillery 
The heat of the fire eau^ a ltrg;e 
disengagement of carbon dioxide a^ 
sulphuretted hydrogen besides am 
zaoDiacaJ ga^ and steam The use of 
gas hguor(to be well settled andatored 
m closed boilers, with suiUble piping 
and forcing power, etc) neen 
strongly recommended for extinguish 
mg fires lu cotton uitlls ( Jl Soc 
Chem Ind ) 

(12) Keeer try to eiUngujJi akero 
sene fire with water Smother the 
fiames with blankets or mgs 

i>MnpuiiA(M C^iouMy^irca — lU 
duce the drau^t up the chimney 
much as po«silxe, by do mg doora and 
windows , then put some handful of 
common fine salt ou the fire and place 
a sheet of irou or a stout board in 
front of ibe fireplace to stop the lu 
gresB of air Burning salt produces 
luuiiatio acid (Tia which w a good ex 
tinguisber of fire 


Fireworks 

(Set alto ElPLOStTES, ETC ) 
Thess arc » few important rules of 
gwneral application that may first be 
referred to, as they have a bearing os 
obtaiQisg successful results, without 
nsk The first u that the vanous 
ingredients when it is stated that 
they toast be m fine ponder roait be 
practically as fine Ss fiour, and for 
amateurn, it is be■^t to buy them m 
this oooditwn rather than attempt 1* 
teduce them by pestle and mortar or 
enndiog Should anything require to 
he reduced to powder care mu-t be 
oWrxad to ascertain if it u a substaiwe 
that can luflame or explode by heary 
friction Coloured fire or star compe- 
titions, many of them are liable to 
(his poUesium chlorate al«o sulplw 
being always ruky substances Seen 
the inctios between the stopper and 
ueck of a glass bottle ha» been known 
to cause accidents It u qmte poSiiMs 
toaroid f/iction between hard atones, 
metaU or such substanees, and <t 
should be made a rule nerer to let 
it occur Mith such a substance ae 
charcoal it does not matter of cours*, 
but there are few substances whii.Ii 
may be considered always safe under 
sucb conditions, therefore let the 
manufacturers of the vanous sut 
stances produce them in powdered 
form Another detail u as to mixing 
Let this be done thorougljy well or 
thatcooioion erent irith amateur firs 
works a im>s fire or partul firmg may 
he frequently expected 

Tlte three priacipa) matenab of ths 
art of pyrotechny are nitre, sulphuri 
and charcoal withfilingsof iron, steel, 
copper and xino, and roan raropbor, 
lycopodium, etc Gunpowder is used 
either lo -rain, lialf crushed or finely 
gTDond, for different purposes The 
longer the iron filings, the brighter 
red and wlute sparks they give , tb-wf 
being preferred which are made with 
a coarse file and quite free from rust 
Steel filings and cast iron borings o®" 
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tain carbon, and afford a verj brilliant 
fire, with wavy radiations Copper I 
filings gire a greeniah tint to Same , I 
those of nnc, a fine blue colour the I 
sulphide of antimony gives a leaa ( 
greenish blue than zinc, but with much 
smoke , amber affords a yellow fire, as ; 
well as colophony and common s^t, 
butthelastmustbevervdry ].ia]np 
black produces a very red colour with ' 
gunpowder, and a pink with nitre m 
escess It serves for making golden 
showers The yellow sand or glisten 
mg mica communicates to fireworks 
golden radiations Yerdigna unperta 
a pale green , <ulpbate of coppar and 
sal ammomac a palm tree green 
Camphor yields a very while Bame 
and aromatic fumes which mask the 
bad smell of other aubstaucea Benzoin 
and etorax are used also on account of 
their agreeable odour Lycopodium 
burna with a rose colour and a magui 
ficest flame 

Iron tools must oer«r be used in 
making fireworks of any kind as they 
are habile to throw out <parks when 
striking araiaat a hard stony substance, 
besides wmch the sulphur u>cd would 
injure the iron Wood, brass or cop 
per tools may be used 

Eockets— Ofalllireworks.rockets i 
are among the most effective Them 
gredienU, for these she apparatus 
employed, and the detail of the manu I 
facture of them may be considered the 
foundation of all fireworks and to make 
them well involves the same principles, 
and requires the same eoutioo, aa 
makmg all others 

Si ts — The “ize of roc^etg is jndi 
Gated by ounces or pounds , thus we 
‘ay, an eight ounce rocket, a pound 
rocket, and so on , by this expression 
It IS not meant that the rockets wei^ 
so much as their name indicates tmt 
that the bore or cavity will just suffer 
a leaden bullet of that weight to pass 
down them For example a pound 
rocket will admit a leaden bullet that 
weighs a pound Rockets may be made 
of any size from 1 oz up to 50 or more 
ysuuuh" 

Rockets are generally given numbers 


for sizes, No 1 to 6 thc‘e lieiiig } oz , 

8 in bore , 1 oz , J in boro , 2 uz 
Jin , 4oz.iin , boz,Iin . 1 lb , 

1| m 

Ca*a or Carfrirf^e* — The'o may be 
made of any kind of stiff thick paper, 
either cartridge paper, bronn paper or 
what u equally good and much cheaper, 
namely, common bag cap paper To 
roll up the cases you tau t have a 
I smooth round ruler, or, as it is called, 
a former, usually brass tube, exactly 
I the size of the cavity of the rocket 
Its length for the sizes just given 
would be about 9 in , 12 m , 16 m , 

< 16 in , 16 in , IS m The Amateui 
I will, bowever, do well to confine him 
self to about the 2 oz rocket to begin 
with To prepare the case lay a sheet 
of the paper upon a slab of slate marble 
I or class, and poste 4 or 5 id along the 
end of It, leaving the rest of the sheet 
of paper without paste , then roll it 
emootUy over the former, dry end 
first, until (be irbole is rolled up, nhen 
of course the piste will stick, and a 
thin case will be formed Keeprolhng 
italong theslab with the hands inthe 
samewayasarolliDg pm is used for two 
or three nuDutes, until thevanous folds 
of the paper act close and tight to each 
other thea put on another '•heet m 
the same way, and so on, till the case 
Is thick enough This is known by 
the measurement across it If the 
former, without the case, measures 
five parts, w hen the case is upon it they 
must measure together eight parts 
I That IS the paper mu«t he rolled on 
I toll it forms a case, the tluckness of 
the ndes of iihicli are a tnfie more 
I than one thud of the thickness of the 
I former The length of therocket case, 

I and consequently the width that the 
! sheets of brown paper are to be cut 
I before pasting vanes with the size of 
! the rockets , in small rockets the 
lengtii of the case may six times the 
diameter, m larger rockets four or five 
I times is auffiaent AVhen the case has 
I proceeded thus far it is to be “ choked 
I while yet damp, that is, to be con 
l' jKSftodsr AfiSCSitfr za«r rfiw 
for tlua purpose a “imple coutrivante 
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IS reguisit*, called a choVing cord and ease is novf complete, except that the 
also the former is made with a hole part of it where it is choked is perhaps 
drilled at one end, snd a second jomt 1 lather rough sad uneren inside , this 
made to fit on by means of a wire pro I most be compressed donn, for much 
jectmg at one end of it, and whuch fits | of tie effect of the rocket will depend 
into the hole of the former, F»g 167 i upontheperfectregulantyonthispart. 
To choke the case draw the former | as it is through the bole left by the wire 
partly out, u&til you can »ee about 1 . in the middle of the choke that the fire 
in of the mner carity of the casa, is afterwards to issue To compress 
then put on the second }oint (the wire i this part properly a mould is necessary 
of which fits into the bole of the ' The sJrktt d/bii/d u represented W 
former), and pass this on until its end Fig 163 It consists of a sohd footof 
IS about i 10 within the case leaviug wood upon Che centre of this stands 
a space of about k in between the two i a short cylinder about 1 m high, and 


joints occupied by the wire atone I 
Then going to an apparatus mmlar to > 
that shown m Fig 168, tun the cord | 
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once round the case where the cavity 
IS, put the foot upon the treadle, which 
tightens the cord and siiueezes the 
paper case St the point reijuired IWl 
it may squeeze it equally and neatly I 
on all sides the case ahould be held 
in the hands and moved up and down | 
upon the cord until the opemtor sees 
t^t it IS sufficiently snd pn^ierly oom * 
pressed Let it be obseiwed that . 
although the choking apparatus used 
by the firework maker is represented 
and aboveaUuded to, yet totbeamateur 
it IS by DO means necessary Whst 
mil do qvute as well is a Unn corf 
fastened at one end to a staple m the 
wall, and by the other tied round the 
waist of the operator as he may lean 
back, of Eour«e the cord would b# 
tightened, and the de«ired purpose 
accomplished When the osse a euffi 
ciently compressed, it is tied with two 
or three turns of strong stnng The 


exactly of the size of the mould, to be 

placed over It, asattarwardsdesenhed , 
this short cylinder has a shoulder 
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above and terminates m a round top 
Out of liie middle of the top le * 
Upermg tbicL braes wire, projcctng 
some tnehee upwerds, as is seen 
Fig 170 The whole la so anangedi 

that when one of the newly made 
cases IS put upon the wire and forced 
down, the wire fills up the choke hole, 
the twiofl top fits into the small 
of the case below the choke, the 
shoulder of the cylinder bears the ex 
treme end of the case, and the short 
^linder screes in size with the out 
sides of the case There fits over this 
(case and all) a strong wooden or metal 
tube , so that it is seen that there is 
no cavity anywhere, except the inside 
I of the locket case, and even in this a 
I Uuck wire runs up to nearly the top 
I of that part of the case where the 
I cmBpositma is rammed, or nearly J of 
I the wholeca»B from tbechokeupwsr^ 
The wire above mentioned is called 
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the piereer All rocleta oiust be posed to he closed at one end It 
placed m the mould to be filled as i onVr requires to bo pnmcdat the other 
well as to smooth and cotl^ohdate the | end and that it will be observed is 
part choked. IVith the mould are the end which was choked wluch is 
used rammers Fig ITl formed of still open and which hasaholopaasing 
hardwood of the shape of a upitwhichthepiercer 
pop gua stick these ram occupi^ To prime 
mers bemg rather less than it fill up the hole with 
the diameterof cant] ^ luoseguopowdermade 
and hSTing a hole bored up into a stilf paste with 
their centre in order to venr weak gum water 
admit the piercer It U and paste a piece of 
evident that there must he touch paper over it 
A complete mould piercer Another met) od of 
and one more nminers pnmicg is to use a 
Fie til for every size rocket If piece of quick match 
it 13 desB«d to ornament it {dcacnbed farther on) 
m any way or cover it with white and msert it as Fig 
paper this must be done before chok 172 The blue paper 
iBg in such a case need not 

C^rftn^ —The nest pfKXXss after be touch paper 
drying the cases is to charge them Pot or Jliad —The 
with the reauisite composition Put rocket Wing then Fio 112 
the cases in tne mould with the piercer charged the head or 
in It and put enough coupositioo u> pot must he died The pot is s paper 
to fill about 1 in of the case then ) casemadeuponawoodenformerturaed 
taking the rammer ram it down with cylindncAl about 4 inches in lensth 
three or four strung blows with a and a shade larger m diameter ^n 
QjaUet Then put m the same qusn the eztenor of the rocket case Take 
tity of composition again and ram some thick brown paper and cut it in 
that down in the same manner and strips Urge enough to go twice round 
so cm till the case is filled to the top the former paste and roll as for the 
of the piercer and one dumeterabov^ c^ae then pmeh one end and a cj ha 
It Then separate some of the central jer of paper will he thus made which 
folds of the paper which »l has been should fit nicely over the clav end of 
observed are not parted andtumtbeni the rocket There should now be 
down upon the composition rammuig 
them down hard upon it or what 
wUl do as well put m a piece of paper 
as waddmg Wlieu this is lammed 
down and firm bore with a brass 
bradawl three or four holes through 
it These holes serve to make the t« 
quisite communicstjoD bet reea two 
parts of the rocket Or having charged 
the case take some common potters 
clay m dry powder, and ram it down 
hard upon the top of the ccanpceatJin] 
then bore a hole through it about Fia 113 Fio 174 

^ m diameter which will allow of 

the necessary connection between the deed upon the pinched end a conical 
rammed composition and the itm in c^> made upon a former of conical 
the head or pot of the rocket shape 1 ke mg 173 Fig 174 shows 

fimoMp — The rwiel is now sup tbe rwjspletetJ pot and cimmcsJ cap 
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reatiy to receire the etars Tlieconual 
cap by cleaving the air assists the 
rocket m rising into it 

Loadit/f — Loading the pots with 
stars 13 ali tiiat now remains to be 
done to complete the rocket A ^ Vb 
rocket should carry about 1 oz of 
stars It eigh out the proper quant ty 
of stars and mis them with me^ 
powder 5 parts to 1 part fine charcoal 
fill up the pot and glue it secnrelj 
over the clay or upper end of the rocket 

Sticks — Nest fasten the alicfc to 
the rocket by two strings as seen m 
any of the Figures 175 to I79i the sticks 


rocket sticks are 3 ft l^Dg. by J m 
square aud so on for various 

; sizes The weight and 1“® length of 
the stick must be sucb that when 
tied on the rocket shaf^ balance on 
the finger at a point afco'it 1 in from 
I the part choked , 

I OmpoiitiofU — Tlie brilliancy of 
the ro^et depends upon the compost 
tion ID the case, and great care is 
I required in the mixture of the ingre 
dients which should be i^ell dnedand 
I carefully sifted through a s eye 
before mixing For a J Ib rocket to 
12 01 of saltpetre add 6 of cliaiymal 
and 4 of sulphur or for signal rocketa 



being previously prepared of proper 
length and size as follows The 
smaller ones are easily aoil best made 
of those laths called bnekUyera 
double laths, and the larger ones 
pantile laths but any slip of deal 
white wood or pine will answer the 
purpose 2 lb rockets require sticks 
9 ft long 1 m square at and 
rather more than J in square at 
bottom 1 lb rocket st cks are 6 ft 
6 in long I in square at top and 
I in at bottom 8 oz rocket stacks 
are 5 ft 6 m long II m square at I 
top and I in at bottom 4 oz rocket 
sticks are 4 ft 6 m long ) m 
I m at top and J in square at bottom 
2-oz rocket sticks are 8 ft 6 in long 
^ in at top, 1 m at bottom 


the proportions are SaltP«» 4 lb 
dogwood charcoal 1 lb 12 oz sub 
limed Sulphur 1 lb fowder sepa 
rately and mix with th® band or a 
iroodeQ spoon Ssltpef™ juersauca 
the rap dity of the fire whilst sulphur 
retards it, and the emits 

those volumes of sparks which form 
the golden tram of an ascending rocket 
This composition it wiJl be noticed 
mvnllwutgniipowder it itu>desired 
to add powder, as is the cobimon prac 
Uce, a good composition i® saltpetre 
1 lb fine charcoal i lb a®®' P®”' 
der 3 oz sulphur J !'■ The«e 
quant tea would be ju'^t ccrrect 

to fiU two i lb rockeU The comp^ 
mtion IB usually put in dny but to 
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aroid du»t, it can us just slightly 
moisteiifd with melUjKled spmt, ^ 
desired I 

Pyrotechnic and Rocket 
Stars — The stare that are used as 
decorations to the different sneciea of 
fireworks are of various Wmds, sizes 
and shapes according to the purpose 
for which they are intended 

The grdinaiy rocket stars nhu^are 
called bnlliaut or hnght are 
made m small cubes Thejr composi 
tion is moistened with gum water, 
and while moist flattened to the thick 
nesa reijuired It is tiien scored or 
cut across n-ith a kiii/e and aDois e<l to 
dry When dry it cau he easily 
broken up into cubes at Oie places 
where it was di'ided Vy the kuife 
Tailed atars are sUo made in the same 
ws} aad of the same sue 
koman candle stars are small 
cylinders of compobition made of a 
sue proMrtiDued to that of the case 
out of which they aie to he thrown 
Cofoured rocket stars are made by 
dnvuig tlie coloured composition 
slightly moistened into small cases 
which go under the name of pill huv 
cases If the star is to consist of one 
colour only these piU boxes are open 
at both ends and a piece of ijuick 
match la placed bet leen the coiu^si 
tion and the iiiaide of the pdl mx 
and allowed to piojecl about A m 
beyond each end of it W hen fired 
these stars burn at both enAi at the 
same time and so produce a great 
amount of fire in prtjiorlion to their 

If it IS required to make stars con 
sistiag of more thru one colour (id 
which case they are called ‘ cliange 
able stars ) the pill hoses are left 
open at one end only The compwi 
tion is thus prevented from burning i 
at more than one of its surfaces at a 
time The^e stars generally contain 
two colours the pdl boxes are half 
filled with one coloured composihon 
and the remaining space is filled With 
another These cliangeablestarehoni 
much longer than the others and 
theretfire narmlime a oifwe bcaoUful 


effect but being lU-Kec ‘hej leiuire 
to be u cd in hr^Er rocket the | lb 
Etze being the smallest tint is a Li[ ted 
for this pArpose 

There is another anil exceedingly 
beautiful decoration for rocket heads 
which IS called golden rain Thu u 
l^no means a difficult thing to nuke 
Some small paper ca.ses are made uliout 
2in loDgandof thesueofgooseijudJi 
these are filled with a sparkling c nil 
position and pniued with wetted gun 
powder They are placed, mouth 
downwarils lu the head of the rocket 
and arranged in such a manner Chat 
they may all he ignited \t the 
bursting of the rocket they will de 
scribe a senes of beautiful ringlets of 
sparkling fire 

Common lirxIUant Stun — Kitrc, 
16 parts , sulphur S sulphate of 
auluDoiiy I mull powder 3 Let 
all the iDgredienti he in as fine a now 
der as cKissibk nod having carefully 
weighed out tiie quantities mix them 
thoroughly hevt Cake some weak 
gum water made by dissolving 2 oa 
of gum arable m a pint of warm water 
Spread the star composition upon a 
piece of tine plate or slate, and add to 
It a little of the gum water at a time 
taking care to stir the composition 
about well till all the moisture is 
equally diffused It is not necessary 
fliat this Composition should be mode 
wet but only soraetlung like brown 
sugar m moistness so that it will bmd 
well when preoted tabether When 
this IS eufficieutly done roll or press 
the composition into a fiat shape like 
a thick pancake and make it as square 
«s possible Its thickness should be 
about J m Take a blunt knife spa 
tula aud with It score the comp jsition 
across both ways so tliat it is divided 
' into a number of htlle cubes 
I Tatled Start — These stars aie not 
I moistened with plain gum water, but 
with a mixture of gum w ater and Un 
seed oil The gum water should bo of 

I the strength given above, and should 
he made quite hot by placing the 
I bottle which coiitame it in a jug of 
badin» w atftv Vi beta it vw wa^ciBv-tly 
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h^t to every 8 oz of gum mter tl li mcanj when once diy will not 

1 oz of lin£eed-oil bhake the bottle be hable to be shaken out again The 
till these are thoroughlj mixed andno flud employed for moistening these 
oil can be seen Use the nunaten ng coloured compo itions la a solut on of 
fluid while hot in the sam* manner shellac in methylated spmt of wine 
as directed above for brilliant stars Care must be taken not to make these 
The following is the comj>o t on for compositions vet A very slight 
tailed stars Nitre 16 parts meal motstening is sufficient to make them 
powder 12 antimony sulphide 8 bnd well when pressed into their 
fine charcoal sulpl ur 4 cases 

Coloured Stars — These require con Crimson ‘‘tan — (a) Chlorate of pot- 

siderable care m tl eir preparation tl e ash 24 parts nitrate of strontia 32 
beauty of their performance depending calomel 12 sulphur 6 shellac in 
entirely upon the uniform finene^ (me ponder fl sulphide of copper 2 
the intimate union and the dryness fine charcoal 2 
of their mgred eula The \anous pre (6) Chlorate of potash 12 parts 
parations vhich enter into then- com nitrate of strontia 20 sulphur 11 
position should alwavs be kepi ready charcoal 2 ant mony 2 ma^t c 1 
for use 10 fine dry powder preserved (e) Kitrate of etroutin 72 sulphur, 
in well corked or stoppered bottles 20 gunpowder 6 coal dust 2 
The pdl boxes for coloured star* are Itote coloured Stan — Chlorate of 
made in the fallowing manner Pro poU<b 20parts carbonate of stroctu 

cure a piece of stra glit iron rod 1 m I calomel 10 ebeJlao 2 tulpbuf 

long and S to it in m siie the usual $ fine charcoal 1 The advanUge of 
sue for tma former la about m this compo ilion is that it is not at all 
Vow cut some curtndge paper nio liable to suffer from damp in winter 
Btnpa about 8 m w de uud U to 10 lu The carbonate of strontia is a salt not 
long paste these strips ail oser and absorbent of moisture like the mtrate 
roll them round the iron rod closely and u moreover always to be had U 
and neatly heu this it doue re a state of fine powder 
move the ca>e thus formed from the <7r<en years -^a)Chlorateofpotasb, 
rod w shout tearing or U-eakiog it 20 psrts nitreseof baryta 40 oalo 
and set it aside to <£y TThen it mel 10 tulpl ur 8 shellac 8 fius 
will be very hard and stiff It can charcoal 1 fu^ed sulpl ide of copper 
then be cut by meaui of a very ebarp 1 

knife into httle lengths of J n each (6) N trate of baryta 42 parts re 
These lengths are the open piU boxes algar 2 sulphur S lampblack I 
into wb ch the composition is to be (c) Chlorate of potash 23 parts 
rammed for coloured rocket stars In mtrute of baryta 12 sulphur IS 
order to accomplish the filb g of these mastic 1 

cases with theleastamuuiit of trouble Pa/e Poae eotr/ured Stare — trate 
procure a piece of stick of a conve of stconlia 8 parts chlorate of potash, 
meat length and of such a size round 4 sulphur 3 sulphide of antimony 
that It will pass easily into the p 11 | 2 Take especial care that the mtrate 
boxes and with a short groove cut u of strontia m>ed in this formula is very 
the side suffic ent to allow it to past dry 

the quick match without injuring it PaleGrttnStan — Vitratoof baryta 

hext take a small piece of qmck I 16 parts chlorate of potash 8 sul 

match about 1| in long and pass it ^ pi ur 6 ant mony 3 

through the pill box m such a manner I Feffow SUirt — (a) Chlorate of 

that It may project beyond each end | potash 20 parts bicarbonate of soda, 

about 4 in The compos t on pressed I ID sulphur 5 mastic 1 

with the stick into the e boxes u (5) Qilorate of potash 30 dr ed 

always slightly moistened and by soda 12 sulpl ur 8 
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Golden Yelloto Stan — ChloraJe j To Prepare Atirate of Slrmlia — 
pota'h, 20 parts, nitrate of barjta, ' Procureacommonearthenwarepipkin 

30 , oxalate of soda, 15 , sulphur, 8 , w * glazed iron frying pan of a con 
shellac, 4 If it is thought adTisahle venient size Into tlus place nitrate 


to gire the stars made from this for 
mufa a tailed appearance, add one pir£ 
of fine charcoal The compo'ition u 
to be moi'tened with the shellac solu 
tion The stars form a beautiful 
contrast with those of an intense blue 
Blue Stan — (a) Clilorateof potash, 

8 parts , sulphide of copper 6 , Cher 
tier s copper, 6 sulphur 4 

(6) Chlorate of potash 12 parts , 
Chertier s copper 6 , sulphur, 4 calo- 
mel, 1 

(e) Chlorate of potash 16 parts 
Chertier a copper 12 calomel 8, 
steanne, 2 sulphur I shellac, I 
This gives a most inteo'e blue 
(d) Chlorate of potash, 20 parts , 
carbonate of copper 14 , sulphur, 12 
ma«tie 1 

(r) l«itra, 12 narts sulphideof anti 
monV 2 , iulpkur, 4 kophlack, 3 
All these composUious should be mom 
ened with gum water aud m (c) the 
staanae employed muat be m fine 
powder 

rtolet Scan — CUoraCe of potash, 9 

r ts , nitrate of strontu, 4 ’ulpbur, 
carbonate of copper, 1 , calomel, 1 , 
mastic, 1 

TtAite Stars —Saltpetre, 2 parts, 
sulphur, 3 antimony, 2 

To Prepare Chtrlxer s Cerppe* — Take 
any quantity of common sulphate of 
copper or blue vitnol and disolre it 
mas httle water as possible then take 
aa equal quantity by weight of chlorate 
of potash and also dissolve in as litUe 
water as will hold it in eolation Jln 
these two solutions, and boil them 
gently over a clear fire until the mois- 
ture 13 nearly evaporated , then dry 
the green precipitate that remains hy 
a gentle heat When dry, treat it 
with strong hquor ammoms till it 
changes to a deep blue colour then 
let It dry very gradually m a warm 
place If this operation be properly 
performed you have a fine, rerj 
blue powder, which is Chertier a 


of strontia in rough crystals 1 or 2 
ft wtU be suffiisent to prepsnf st s 
time Place the veesel on a clear fire 
butdonotmabeit too hot bow boil, 
or rather stew, the crystals in their own 
aalerof crystallisation Theheatwill 
Eoon cause them to run into a thick 
pulpy mass ^Vhea in this state they 
must becon*tantly stirred orupontbe 
evaporation of the moisture thei will 
resume a crystallme form Continue 
then to stir it with a stick or fiat piece 
of wood until the moisture is dnven 
off by the heat, and the salt remains 
m the condition of a white dry sand 
No unprepared strontia can be used 
for colou^ stars or fires and thus 
operation is proper also for the pre 
pamtion of the utrate of baryta 
Golden It&m —Golden rains are 
made to the folWisg masaer Pro 
cure a piece of brass r^, the diameter 
of which is ^ is , or rather less 
The length of the former may be 6 to 
8 m Cut this brown peper into 
short strips, about 2 in wide, and 
long enough, when -wrapped round the 
former to make a case whose external 
diameter shall be J m , or rather 
more The former should Wve a small 
cup shaped hollow cut in one of its 
ends, into which the paper may be 
turned, to form a closed end to the 
cases Paste the strips of paper all 
over, and also rub some paste on the 
former then roll the paper round the 
former, and draw it out so as to leave 
its cupped end J lo inside one of the 
ends of the case Pinch in the paper 
that projects beyond the former, and 
I drive it down with a tap upon the 
pasting slab, so that the twisted end 
IS pressed mto the cup of the former 
By this means a neat and secure end 
I IS obtained for the cases, which may he 

I dipped afterwards into warm size or 
glue If a httle red lead is mixed with 
this size, it wiU sohdify much more 
rapidly This dipping the ends of the 
cases into size should not be done until 
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they are dry from the paste For fill 
log the cases a tiu funnel is used that 
will exactly fit into the naouth of 

The compositions employed for fill 
log the eases are tie following (a) 
Meal powder 6 parts n tre 1 fine 
charcoal 2 

(6) Meal po i der 8 parts fine char 

(c) Saltpetre 1 Ib meal powder 4 
oz sulpl ur 4 oz brass dust 1 oz 
sawdust 2^ 02 glaas dust 6 dr 
When the case 18 c! arged the funnel 
must be removed and tl e space that 
waa occupied by lU nozzle tilled w th 
gunpowder or meal pouder mo tened 
w th gum watei This will prevent 
the compo t on from be ng sbaben 
out of the cases a id at the same i me 
formathe beat method of pr m ngthem 
Take care that tlua paste is pressed 
well into the mouth of the cases and 
fills them 

SU tr Jia n — <o) Saltpetre 4 oz 
sulphur meal po vder and ant mony 
eacn 2 oz aal prunella 4 oz 
(ft) Saltpetre 8 oz suipbur 2 oz 
charcoal 4 oz 

(o) Saltpetre I lb ant mony 6 
oz sulpl ur 4 oz 
{dfSelcpecre 4oz sulphur 1 oz 
powder 2 or steel dust | oz 

Used m sim lar cases and treated in 
the same vay Hioldcn ra n 
Portfires —The portfires used for 
fir ng rockets and fireworks are gene 
rally made m the fallow ng maimer 
The former for this purpose si ould be 
of brzos and not less than J in la 
diameter and the wire for filhng them 
not less than ^ in Portfire cases are 
usually made very ttun but prepared 
inprec sely the same manner as golden 
ra ns and are al o primed in the mine 
way Tl e following are the compost 
ttoas usually employed lor portfires 

(0) hitre 6 parts sulphur 2 
meal powder 1 

(1) Saltpetre 2 lb sulphur 3 lb 
antimony I lb 

(e) Saltpetre 3i lb sulphur 2J 
lb meal powder 1 11 antimony 
J lb glass dust 4 oz brass dost 1 oz 


Boman Candles —In the manu 

factureof these fireworks thefoUowmg 
important points must be observed 
namely to have a composition to burn 
m the intervals between the stars 
which wdl throw a yet of fire uni 
formly good throughout to have 
stars of tolerably rapid combust on 
otherwise they will not be gnited 
before they are blown into the s^ 
and to have the charges of powder for 
blowing the stars regulated to a great 
nicety The former for the cases of a 
2 oz candle must he f in in diameter 
and 18 ID long The cases may 
be made of brown or otl er paper M 
described with rocket cases and the 
process of maUng the cases is similar 
Con pot t on for Roman CandUt^ 
(®) bitre 18 parts sulphur 6 fi°® 
charcoal 7 meal powder 4 

(ft) Nitre 16 parts meal powder 
8 fine charcoal 6 sulphur 6 
(c) bitre 15 parts meal powder 

11 sulphur 6 antimony 4 

The second of these (ft) is the one 
most employed . „ . 

Roman landi Start —The brilliant 
urs may be made of the same com 
poa t on ae that given for rocket stars 
of that kind If however a whiter 
star IS required use the following 
N ire 48 parts sulphur 10 wgulu* 
of antimony 8 realgar 6 red lew 
4 ebellac 1 1 allow Roman candle 

stars may be made from the same 
formula as that given for yellow rocket 
Btare Green Roman candle starsmay 
be made from the formulas given for 
rocket stars but there is also another 
formula which produces a ratbCT 
deeper tmt bait is hardly rap d enough 
in com^stion for rocket stars It u 
the foUowing N trate of baryta 40 
parts chlorate of potash, 20 calomel, 

12 sulphur 12 fine shellac 4 Sn® 

chiireoal 1 Tlie/armulaaforrnmson 
rose blue and purple Roman candle 
stars are the same as given tor rocket 
stars In order to make the sUrs 
noisleiithe compositions reo’shsi"? 
The moul I n wl ch these stars 
shapelH a brass tube Fig 180 of a 
8 ze proportioned to the size of th® 
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Roman candle case and 13 generally 
about ^ in smaller m its inner I 
diameter than the case The dtift 
with which the composition is pressed 
into the tube is made of bos wood or 
metal and fits easily into the tnbnUr 
mould At one of it= ends is a braaa 
wire point nearly J in thick Place 
ti e end having the point m the mould 
as far as It will go It will leave a 
space at the end of the mould unoccu 
pied by the drift Press this empty 
end of the tube into the si ghtly 
moistened composition until it is filled 
by it so that the drift being driven 
down upon the composition vill com 
press it into a firm cjhndrieal mass 
into the centre of rhich the \urepoint 
projects When the star 18 thusfomied 
in the mould the dnft must be w U 
dram reversed ita lon^ plain end 
inserted and the EUr pu bed out 
The object of making the star hollow 



IS that It may dry and harden perfectly 
in its centre and also for the pr nuiig 
of the star which is effected by placmg 
a little p ece of qu ck match into the 
hole in the star and allowing it to 
project about J in above By tins 
means even slowly combustible stars 
are ignited and almost every chance 
of failure is avoided This pramag 
however should not be done unt 1 the 
stars are to be p it into tl e ca es — at 
all events not tilUhey are perfectly dry 


Fig 181 shows in section afnihed 
ftar with the quick match in it The 
inatch projects a little at one end 
pnly this being the end winch the 
punung composition cornea to first 
The projectii\i, end becomes ignited 
the fire pas es bj the match to the 
gunpowder beneath the star and at 
the same time igmtea tl c star The 
explosion of the powder bci eath the 
star and the \gnltvon of the star are 
simultaneous consequei tly the star is 
ejected immediately it lig! ts By an 
older method the star 1 a 1 to burn 
partially through while it lay m the 
case Yjelore the powder charge became 

The next thing is to fill the case 
Before filling it introduce a little clay 
to the bottom of the ease tl us form 
mg a better and firmer bottom Tins 
be ng done proper!} put 111 the fir<t 
charge of po\ der and on tfus the first 
star (tl e last one to be discharged) 
On the top of this put a charge of 
composition to 611 about in space 
putt I R It la in two lots aud pressing 
I each down intli a pU n ended drift 
or rsmoier with the pressure of the 
I hand only On top of this put one 
I tiuckness 0/ touch paper its purpose 
' being to prevent the explosion of the 
I charge of guoTOwder which w J1 he on 
it scattering the compos non beneath 
On this touch paper put the second 
charge of gunpowder then the star and 
on this composition and another p ece 
I of touch paper The last thing to go 
in the case is a charge of compos tion 
I A stnp of touch paper twisted is ah 
that IS needed to fire the candle 
I though with exh bition pieces a little 
meal powder paste 13 pressed into the 
I mouth of the case 

An important detail is that of press 
ing the composition in evenly so that 
It bums at a uniform speed It should 
be well pressed in but not suffic ent 
to injure the stars A still more im 
portant detail relates to the charges of 
powder which send out the stars 
HiesB cofreotjy speaking should vary 
with each star being most witl the 
first star to be ejected and least with 
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the last one in the bottom of tiiecase | iriucb has » diameter of not less than 
For a 2-or candle the quant ty of I ^ id These pipes are threaded on 
powder (ordinary sporting possder) | the match and hare a piece cut away 
will vary from 25 gra ns for the atar at tbeirs de whereier theyareiBserted 
nearest the mouth the one to first into the mouth of a case m orderthat 
leave the case down to 4 or 5 gruili | the match may be laid bare and con 
for the one in the bottom of the case ■ vey its hre to the priming of the cases 
With 6 stars starting frocn the month I 0 ) Quick match is made of cotton 
the quantities may be 20 grams 8 j lamp wick thread soaked for an hour 
grams 7 grams 6 grains 5 grain* 4 or two in a mixture of gunpowder 
grans If a number of Futoan candles IJ lb and gum water made by dis- 
aretobemade mee'ureeconldbemade solring 2 oz of gum-arabic m 1 pint 
by cutt ng down pdl boxea to take the of water into which the gunpowder 
eaact quant ties the qmntity being should be beaten up till dis^ired 
marked on each The cotCeo may be S 4 or more 

Toucbpaper — Obtain some thio strands in thickness and should be 
blue paper — not eothmaa tissue paper wound off out of the mixture pas-ed 
but thinner than the ordunary blue Ihpoueha funnel pipe to make it even 

paper used by storekeepers brash or end oned on a fi^e It must he 
sponge this over with or it into a enclosed ui paper tubes for use as it 
weak solution of saltpetre and when wiU not bum with the cecssMty 
well saturated dry for use Touch mpidiCy if not covered 
paper should be cut into shpe placed dnotAsr ilcthod is ty costing Un^ 
once round the mouth of the firework cotton as thickly as possible with total 
and twisted into a point powder rendered adhesive by muCi^ 

Quick Slntch.— kfake a thick of thick gum-arabic and covered V 
paste of gunpowder and hot water two strips of paper wound round it 
with a smw qunne ty of gum in it tpirally one over the othsrin opposite 

Toko about 4 stnada of cotton suob directraos the outer one bemg^^ 
as IS told in halls and called wickmg to the inner 
steep this m the solution of u tre used Gerbos and Jets of BnlUaht 
for oiak ng touch paper and wnng it Chinese and Common Tires 
as dry as possible then rub it well Tbe^ are certainly among the most 

ID the gunpowder pMte till it u tho beautiful and effective pieces to be met 

roughly covered with it One end of with in the whole range of pytotecimy 

the cotton may be passed through a They have one great advaalege— that 
small funnel whose mouth la not there is no hnut to the modes of com 
more than J m m width By this bmatioa or arrangement in which 
meias if the whole length of the precee. may be eflbctively employed 
cotton IS drawn through it the super By means of them any such things as 
fluous paste will be removed an] the the following can be made Fountains 
match will be of a nice round form of any eiae or design cascades bnlhast 
Hang it out of door* on a dry day and snoa, either fixed or revolvingj bou 
when It u nearly dry coil it upon a queta of Chinese fire spread 
tray or paper and dual it over with trees of silver flo vers and a thousand 
meal powder In winter it will not otberdencos Their compositions W 
be Bufficiently dry for use under a produce the desired effect must be 
week 'When thoroughly dry itshould nude as shortly sa poss ble before it is 
be stiff sad hard and the Jess t is intended to fire them ae iron and steel 
bent or doubled the better To use i filings are a prmcipal mgrecheot m 
this m itch for connecting the mouths ^ thrar oompoMtion Many attempts 
of different fireworks or cloHui^ bare been made to secure these 
them as it la termed make some Wlig metallic ingre heats from corrosion 
paper tu^ roui d a wire f rmu' A coat ng of a y km I is tolerJ bly cer 
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llillcful give Ihe clnft twelve Hows 
mththenuUkt Kill the coses till there 
remains a sjocc of 2 
in only unoccupied 
at the end Into 
thu end put a gun 
charge and a half of 
gnnpomder Then ^ 
inth abcadavl aepa 



tain either to roh the sparV which each i 
particle of metal shouhl produce of 
its bnlhinoj', or to render the com 
position during combustion \ery 
smoky, and so impair the intended 
effect The most successful plan is 
the following A weak solution of 
asphalt in naphtha u made and the 
fihngs or bormga are stirred about in 

this ItTien it is thought that they ' rat* vuc vi i,»o ui P,p 

are thoroughly corered with it, the the inner folds of 
solution 12 poured off. and the fihnga the paper of the case and turn these 
are spread out upon paper to dry down on the top of the powder 

But still the heat way u to prepare I For filling in the ends of the eases 
the compositions as short a time as Melt man earthen pipkin a mixture of 
possible before they are to be fired 2 parts of common rosin and 1 of wax 
The cases should he tnaile hke rocket This may be poured into the ends of 
cases, and choked while wet, only it the cases upon the paper that has been 
must be remembered thst Uieir »per turueddowo It will harden in a few 
ture may bealmost choked up, because i nuuuUs, and wull be found to ensure 
when It has been reopened by the | a good report from the powder To 
point over which they are loaded it prime cases is tu operation re 
must not be more the J of the interior ' quinng some care, although it may 
diameter of the case in sue m performed in a eery emple manner 

Red Chintte Fire — (u) Meal pow , If the point of the nipple la not too 
der, Id parts , nitre, 16 sulphur i long, all that it needed ig to prett mto 
charcoal, 4 iron bonngs, 14 the mouth of the rase some meal 

(5) Meal powder, 16 part* , sulphur, | powder p<i»te , but if a caeity haa been 
3 , charcoal, 3 , iron bonugs, 7 I left m the composition, thu must be 

(e) Meal powder, 6 parts uitre 16. fiUeit up before priming or the case 
sulphur, 8| charcoal, 3 iron boring*. $ will ineritably burst It is an excel 
(d) Jleal powder, 16 part* mtre, lent pUn to take for the first ladlsful 
" aulphuT, 4, charcoal, 3 iron | not any of the composiiiona for Chinese 


hormgs, 7 

Willie Chinese Fire —(a) Meal pow 
der, 16 pert* , mtre 6 , sulphur, 3 , 
iron borings, 10 

(i) Wesl powder, 18 parts mtre, 
sulphur, 2 , iron borin; 


I fire, but a ladleful of some slower fire 
containing no iron bormgs, such as a 
mixture consuting of mtre, 6 parts , 
sulphur 1 , charcoal, 1 These gerbes 
or yela are exhibited, when finished, 
by being attached to strong frames of 


(c) Meal powder, 16 parts iron | wood or metal arranged m such a nu- 
bormgi, 5 i ner as the exhibitor may insh to pro 

ForfilhngthecasesnipplesofTanons I duce any desired efiect The mouths 
sizes are employed, made preferablj of I of the cases are connected by means of 
metal The case must now be pressed leaders or quick match 
over the point of the mpple, hig 182, | BnlluiAtFire — The ca'es employed 
and by this means its aperture will be j for bnlliant tire need not be so large 
made of the proper size It will be . as those employed for Chinese fire but 
found rery convenient to have a rme I observe the same rules m filling these 
of iron fixed into your block, Uirou^ [ cases 

which the case must be passed, which 1 {«) Meal powder, 4 parts , bright 

will steady it and keep it in a perpen I stwl filings, 1. 

dicular pontion while being filled j (6) Aleai powder, 16 parts , nitre, 8, 
Nowdriveinthecompo'ition.aladletnl I sulphur, 3 , fine charcoal, 3 , bright 
at a time, and after putting in each I st^ fibngs, 10 Neither of these 
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compositions should on anj aj^'oiint be 
mixed before their preparation u alho 
lutely necessary, for their whole beauty 
depends upon the brightness of the 
filings at the time of firing 

Common and Sparlhng Firtt — {«) 
Meal powder, 4 parts charcoal, 1 

(b) Meal powder, 16 parts n>tre,8 
sulphur, 4 , charcoal 4 

(c) Meal powder, 16 parte , Tory fine 
glass dust, 6 

(d) Meal powder 8 parts aeryfine 
iy powdered porcelain 3 

These ftre= can he arranged Tery 
effectirely as stars, um. etc For 
mstance provide a circular disk of 
hard wood, 6 in in diameter and 1 m 
thick Nail to this five 'pokes of wood 
at eriual distances ^om one another, 
and 15 in long Nail also to the 
back of the central disk a strip of 
wood about 2 ft long, 2 in wide, and 
j ID thick By means of this yon 
can screw the whole piece coovenienlly 
to your firing post On each of the 
five spokes tie a case of hrilliaut fire 
and connect the mouths of these with 
quick match 

Lancea — Lanses are used m 
making up devices, such as names 
mottoes wreaths, and so on They 
ooQSibt of binall cubss generally made 
about ^ in m diameter, that is round 
a piece of glass or brass rod or tube of 
tt«t site , tubes are always best for 
the t stn^ formers The cases are 
about 2 or 2} in long with one end 
pinched or turned in Two rounds of 
thin demy or double crown white 
paper, pasted, will give buffiment thick 
ness and substance for the case The 
cases, when dry are to be filled with 
either of the following compositions in 
the same way as golden ram — 

<7omposi<ion for Lanoti Ifhife — i 
(a) Nitre 16 parts , sulphur 8 , ' 
meal powder, 6 

(b) Nitre 16 parts sulphur, 4 , 
meal poirde 6 

(e) Nitre, 12 parts sulphur, 4 
sulphide of antimony, 3 

(d) Nitre, 72 parts , sulphur 18 , 
regulus of antimony, 38 , realgar, 1 , 
hellac, 1 




ilphur, 24 
ly, 48 I realgar, 6 


I These for the most part give a bluish 

I white dame, and when employed in 
cases of the size mentioned above, hiM 
( slowly, and will last as long as 
I species of firework is required to last 
I TdUtw —(a) Chlorate of potash, /2 
parts , oxalate of soda, 60 , steanne, 6 , 
I sulphur, d 

(5) Chlorate of potash. 40 parts 
I oxalate of soda 16 , shellac, 8 , eteu 
me 3 

ffrren —(a) ChJorats of potash, 60 
I parU , nitrate of baryta, 41 , i»lo“e‘. 

49 , powdered sugar, 30 , shellac 1 
' (6) Chlorate S potash, 63 pa*J®> 

citrate of baryta, 50, calomel, 50. 
I sugar 32 , shellac, 1 

(c) Chlorste of baryta, 18 parts . 
calomel, 7 very fine shellac, 3 
' (d) Chlorate of baryta, 3J parts, 

steanne, 3 very fine sugar, 1 . 

])td —(a) Chlorate of potash, W 

parte , nitrate of etrontis, 10 , cali^eli 

I 8 shellsc, 3 dextrine 1, Chertwrs 
copper, I fine charcoal, I 
Jtosc ntourtd —Chlorste of 
21 parts sulphur 2 iteanne, a , 
oxalate of strontia 4 This composi 
tioo will remain good for say 
I of time , 

Bttie — («) Chlorate of potash. 12 
parts Cherticr a copper, 6 , sulphur, 
, 4 , calomel, 1 _ _ 

(i) Chlorate of potash, 32 P“Jf’ 

' Cbertiers copper 12, calomel, 40. 

sugar, 25 . 

I (e) Chlorate of potash, 6 patM , 
IChertiers copper, 1, calomel, 5 

I —Chlorate of potash. 26 

I partb calomel, 24 , carbonate cl 
strontia, 4 Chertier’s copper, 3, 

' sngar, 14 . . * 

Zthc — Chlorate of potash, 12 parts, 
prepared chalk, 4 sulphur, 6, calomel, 
3, sulphide of copper, 10 Su^rfor 
pyrotechnic compositions must M kept 
m a closely corked or stoppered bottle 
It sbonld be reduced to powder in a 
very diy mortar, and then sifted 
thiwgfa very fine muslin 
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To exhibit lai ces procure a lioarl of 
suEBcieut size for the design or maVe 
a wooden framework of the shape that 
13 required Sketch the design upon 
one side of the board or if larger than 
bo^ will allow make a plain rough | 
framework de'cnbing the letters i 
When this is done decide upon the ( 
distance at which to place the lan^ | 
one from another This distance is j 
generally about 2 in but no eiact I 
rule can be laid down for much de 
pends upon the kind of des gn and 
upon Its size On the outlines of the I 
sketch make bttle pencil c rtde« wher 
erer it is mtended to place a lance 
and as far as it is po tible arrange 
that the lances shall m equidistant one 
from another 3s ow with a centre bt 
or what IS better a pm bit bore a 
hole about } IS deep where the cir 
cles are peaciile 1 These boles must 
be of such a size that the closed ends 
of the iaaces will fit easily into them 
Oet either some glue or some of the 
miztureof sueasd red lead and when 
It IS liquid dip into it the closed end 
of each of the lances Enough of the 
mixture will adhere to the lances to 
alio V of their be ng secured fimly in 
the holes that hare been bored In a 
'rer7 short tune all will be hard and 
dry and you will then hare a senes ol 
lances projCLticg at right aoglee with 
your board or framework each having 
Its mouth primed and all being the 
same length The only thing that re 
mams now to be done is to dotbe 
these pnmed mouths with qu ck match 
This IS by no means difficult but re 
quires a certain amount of patience 
Take a length of match in its ta e 
and haring exposed one end of the 
black match itself put a small pn 
through it into the pnming of one of 
the lances This will fasten it down 
and at the same time will ensure igni 
tion Then lead the qu ck match On 
to the next lance cutting away mth 
scissors a piece of the under side of Ua 
case to allow the match in passmg to 
touch Its pruning Put a pm throng 
the match into the pruning of this lance 
aio and so on till all are clothed ff 


more of the ca ing of tl e match ha 
beencut away than n I ece=‘airy it will 
be well to pnste small stnps of paper 
wherever this has bapjtened as an} 
exposure of the block match will en 
duiger the piece rendering it liable to 
Ignition from tbe sparks of other fire 
vraiks 

Coloured lights —Their pre 
poration u exceedingly "imple They 
are generally made in two i zes only 
these are the 2 oz and the 1 oz sizes 
The cases are made of cartridge or fool 
scap paper and are about 2 in lo g 
for the 2 oz size and 1 J in for tbe 
I oz sire Used up copy books fur 
m h excellent paper for making these 
coloured light case* Three or four 
rounds of tbe paper will give ample 
ihickneas for the ca*e The paper 
should be pasted ell tbe way along the 
Strips Uh«o tbe cases are thoroughly 
dry ramioto the bottumof them some 
dry po idered eJaj this will make a 
do e end and vtll also furnish an in 
combustible part bv which the case 
may be tied or fastened to its place 

Ui U /of Hecoration — (a) lutre 4 
parts sulphur 1 sulphide of anti 
mooy 1 

(Mhitre 4pans sulphur 1 meal 
powder 1 

These will give the ordinary bluish 
light and compo tions made from 
them will remain good for any length 

1 tUow may be made from the for 
mutos given under the head of Lances 

Gretn — Nitrate of baryta 80 parts 
chlorate of pota*h 32 sulphur 24 
calomel Ifi fine charcoal 3 shel 
lac 2 

Red — (a) Chlorate of potash 82 
parts mtrate of strontia 48 calomel 
20 shellac IJ Chertier s copper 4 
fine charcoal 1 

(d) Chlorate of potash 84 parts 
nitrate of strontia 80 calomel 51 
dextnne 22 shellac IS Chertters 

copper 4 

Pvrj/U — (a) Chlorate ol potash 28 
parts Chertier a copper 21 calomel 
. 13 shellac 8 steanne 1 

(.5j Chlorate of potash 40 parts 
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calomel 28 Chertier e copper 28 
dextnne 10 etearme 3 

(c) Chlorate of potash 26 parts 
Chert er a copper 24 calomel 14 
shellac 7 

Coloured Fuea — In the prepen 
Cion of coloured fires the utmost care 
should be talcen to have the component 
parts of the miaturea well tnturated 
apart from each other passed through 
fine s eves and kept sepontely m 
stoppered bottles They do not m 
prove by keepmg and therefore should 
be used as soon aa pot ible after mixing 
The proper amount of each ingredient 
being parcelled out and [datSd on a 
sheet of glass or paper the whole la 
carefully mued with a hgite band by 
means of a bone or wooden Imfe a 
common paper knife for instance 
Chlorate of potash must be treated 
w th especial caution as t is very 
liable to explosion from fnot on whilst 
IS oontaet with oombu v ble matter 
£fu< —(a) Sulphur sulphate of 
potash and ammon o sulphate of cop 
per of each 15 part nitre 27 
chlorate of potash 2S For theatrical 
illuminat cos 

(t) Metallic antimony I part suI 
phur 2 Q (re 5 
(c) Sulphate of copper parts 
sulphur 35 chlorate of potash 69 
Cnffuon — Chlorau of potash 4j 
parts alder or w How charml 54 
sulpl ur 22J nitrate of strontia 67} 

Orctn — (o) Charcoal and snlphide 
of arsenic of each 1} part snlphor 
10} chlorate of potfeh 234 ntnite 
of baryta «24 

(t) N trate of baryta 77 parts 
chlorate of potash 9 fine chared 3 
sulphur IS 

(c) Mctalhc arsenic 2 parte char 
coal 3 chlomte of potub S eul 
phur 13 mtrate of baryta 77 
Ztiac — Black oxide of copper 6 
parts dry chalk 20 sulphur 25 
chlorate of potash 49 

Purple Sulphide of sutimoiv 
2| parts black oxide of copper 10 
sulphur and n trate of potash of each 
22j chlorate of potash 42 


(5) Sulphur 12 parts black oBde 
of copper 12 chlorate of potash 30 

Ped — (a) Sulphur sulphide of snti 
mony and nitre of each 1 part dned 
aitmte of strODtiA, 5 

(6) Chlorate of potash 20 parts 
sulphur 24 nitrate of stroata 56 

(e) Coal-dust 2 parts gunpowder 
6 sulphur 20 dried rutrste of stron 
tia 72 

(d) Nitrate of strontia 37} parts 
flowers of sulphur 10 charcoi 1} 

powdered chlorate of potash o black 

sulphide of ant mony 3} 

I i<Vrf ■ — Charcoal 8 parts sulphur 
10 metallic copper 15 chlorste of 
potash 30 

mte—(a) ^Itre 60 parts sul 
phur 20 black sulphide of antimony 
10 meal powder 6 powdered a» 
phor 4 

(6) Gunpowder 12} parts ^ 
filini^ 18 sulphur 23 c tre 4$} 
(c) Cliarcoal 1 part sulphur 24 
nitre 7S 

Tetfoo — (o) Sulphur 16 
dried carbonate of soda 23 chlorate 
of potash 61 , 

I (5) Charcoal 6 parts sulphur 19} 

I For paus 

Fyrotecltatc Mixtures — 

I la te Ixgki Saltpetre 8 part! 
sulphur 2 act mony 2 

ktd Uqkt N trate of stronto 26 
parts chlorate of potash 5 sulpbitf 
6} charcoal 1 

Blue lAgkt — Chlorate of po4a- h ^ 
parts sulphur 3 carbonate of cop 

*^r«lfow Light —Nitrate of soda 21 
parts antimony 8 sulphur 6 char 

coal 1 

frreen Light —Nitrate of baryta 26 
parts chlorate of potash, 18 eul 
phur 10 , 

r«o3rt Light —Nitrate of stront^ * 
parts chlorate of potash 9 sulphur 
5 caihooateofcopper 2 calomel, 1 
TourbllliDQS — The tourbill on is 
a species of firework vety mgemou Jy 
oontr ved to represent a sp ral column 
of fire Its performance ts of rhwt 
duiaton but while t lasts tproduoes 
a eiy striking effect A tourtulhoa 
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consists of & stout case filled wiUi a I 
strong sparklmg composition, end 
closed very at both ends la I 

this case are bored four holes, at «hicli | 
the fire u to find vent Two of these I 
holes are made underneath the case , 
from the'e the fire issues in a down 
ward direction, and gives the pece 

the power of asceadingperpendicularly 
The outer two holes are made in 
opposite Bides of the case near each 
end , the fire issumg from these causes 
the case to revolve in a horizontal 
direction while it is a'cending The 
cases are made as for rockets and 
should be about 8 in in length 
and 3 in in their bore Their ex 
terns] diameter will be found to be 
about IJ in 

/•fain — Kitre 8 parts meal pow 
der, 16 , sulphurj 4 , charcoal 4 

BriMiant — Ileal powder 16 parte 
nitre, 8 sulphur 3 to 4 fine char 
coal, 3 eteel filings 6 Tourbilhon 
cases are filled by means of an appe- 

ratuaw^chconsietsof ablocVof «»ood. 

Figs 183, 184, provided with a «t le 





n, on which one end of the tourlalhon 
case 13 placed and over which the 
composition is ismmed There le a 
wooded mould for enclosing the case 
and supporting it tightly and firmly 
while the operation of ramming is 
being performed This mould Q 
Fig 184, consists of a hallow i^lmder 
of wood pierced throughout and of 
such a size in its bore as aiH just 
admit the tourbilhon case The mould 
IS divided longitudinally m halves, 
mib'i’iiese’ria’ives are'Lept Xogetner**^ 


mrans of iron nags 0, which encircle 
the whole P is a pm to pass through 
cylmdo’ and settle to connect them 
In ordee to fill the eases, squeeze one 
' end of one of them over the projecting 
I piece at the top of the settle Fit on 
I the two halve* of the cyhndncal 
I Diould, drive down the iron rings until 

I they are tight, and put in the pm 
which secures the cylinder to the 
block and settle First put into the 
I tourbdlion case as much clay as will 
} when rammed very hard, occupy J m 
I in the length of the ease The settle 
projects into the case about | in, and 
. thus ^ in at each end of the case is 
lef* tor the purpose of ensuring a very 
. firm coding which cannot he blown 
out by t^ combustion of the compo 
ntwo TVhen the clay has been 
rammed in w tightly M possible, dnve 
' ID the coDpoBitiDD a udleful at a 
time as uniformly ae possible, until 
only 3 in at the upper end of the case 
IS unoccupied by it Into this rsoant 
space drive the same qwntity of clay 
tiiat was put into the lower end, and 
be sure that it is rammed in very 
firmly tVhen this le done, open your 
penkoife, and lay its Uade on the 
table back downwards and edn up 
warde Place the £Ued tourbilhon 
case acTOes the edge of the knife, end 
find the exact central pomt at which 
it balances on it, and mark that point 
by making a hole there with a smell 
' bradawl Now, having found the 
I centre of ite belance, next mark the 
places at which the holes are to he 
made, and by far the best way is to 
use a shape made of zme or tm, 
such as 13 shown. Fig 185 This 
piece of sheet metal when bent into 
the form of a trough of such a sue 
as to fit tightly round the tourbil 
hon case, wUl give the true position 
of the holes In using it, put the 
filled tourbilhon case into it, and make 
I penci] marks through the holes that 
I correspond to those drawn m the Fig 
1 185, and you will then have got over 
. the entire difficulty In the middle 
j of the scale la one small hole This 
I Tiole u to come exactly over the mark 
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should be M nearl; ee possibU A is ud press it lu there end 2a>C]]’ 
n sue It u easier to dnee tbe bred j can^ it ob to tbs rsMuuDg 
STrl mtli a mallet Cbtia to rrorl. it lO bole eod press it into it Hstisg 
leith tbe baud ItmusCootbednreo ooiapleted this operaiion rut sods 
la Jsrther than asressaiy the oiuert sinps of thio paper about 1 in *»* 
being merely to make a clear bole paste them rrell oter and coter tb* 
through If a block it 2 in square quick match with them holes and sU 
or rather more it will be quite large A. teiy little practice wiU enable on* 
enough Tbe block be found very to adapt this pasted paper very neslV 
useful afterwards The two extreme The tourbiUioo if no« igw ted wul 
holes which are on oppoafe sides of be sure to go somewhere but in order 
the case are made at the ends of t) e to regulate its flight we must adjiWt 
composition the fire issuing from a et ck to it which shall hare tbe 
these giTes the tourbillicin ahorizontal eSect of keeping its under side down 
rerolut on round its centre of balance i wards and so of compellmg it to more 
The two inner holes which are on tbe ' upwards perpendicularly This 
under s de of the case should be the la usually made of beech 3 m lobS 
same distance from one aootber that about J m thick and of a curved 
they are from the extreme holes the ehi^ m the manner represented at I 
fire issuing from these g ves the tour m fig 185 There is a small hole m 
billion its ascending power We have i the centre through wh ch aflat headed 
now to connect all these holes with ' nad a driven into the tourfaiihoD si 
quick mateh It order that tl e com I ita balance po nt The stick must, ot 
position miy take fire at all the four eourse Jte at right angles with the 
points eimultatieously and imlesa i case id the manner represented at K 
this IS attended to with care t vnll Fig 187 It is a very good plan 
not only cause the tourb IIkhi to fire | put a drop or tn o of glue at the po n 
irregularly but entirely deatn^ ita where the stick touches the case s-H* 
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will tlien be prevented froto ehlftine 
its position In driving the nail 
ihrougb tbe stick into the tourbillion, 
male use of the Wool represented *t 
V, having previously cut at tbeberttom 
of Its rounded groove another <inaU 
groove diagonally, so that when the 
tourbillion is lying up=ide down m the 
large grooie, for the purpose of havii^ 
the naii driven into it thetiuicl matcn 
that extends aero s it may lie m the 
smaller groove and may not be in 
jured bj being crushed, as would 
otherwise be the case The nails used 
should be about J in long andsliouM 
have a amooth, flat lieod To fire the 
tourbillion place it 'Udt downwards 
on a level board and ece that it epina 
ea. ily and freely on the head of the 
sail Then uitli a portfire hunt 
through the quirk match in the middle 
on the upper eide The touibilhoii 
will male a few revolutions on the 
board before it begins to nse 
S</trene« to Fijt ISl to 183 — M 
bloQK to receive the tourbillion wMe 
it u being bored m groove in it to 
receive the quwk mat<5i h block, 
with settle (n) over which lourtaUions 
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are tatnined Q wooden cylinder to 
enclose tourbilhon case O iron rings 
to tighten cylinder P pm to pass 
through cylinder and settle to ronnect 
them R tourbillion complete with 
stick attached S(Fig 188) revolving 
cradle from which tourlalhons are 
fired , and won spike, mtb tubular top, 
m which the cradle revolves 
Pm, or Catherme Wbeels — 
Jfeal powder, 8 oz , saltpetre, 4 os, 
sulphur, 3 oz The pipe or cafe a 
made on a long wire former shout ^ 
ni ill iuaineier, into vlbicli fhe com 


position is poured Ihrougb a funnel 
and shaken down The case is then 
rotted round a small circle of wood 
ahout 1 in m diameter, and not more 
than J in thick with a bole through 
the centre of it for ft nail or pm 
One end of the case is to be parted 
tonnd the wood, and each half turn of 
it secured with tcalmg wax or a stnp 
o/ paper faHed across the wheel The 
end u then primed 

The wheeU are spoken of as one pipe, 
two pipe, ftud so on, which latter, 
however, does not mean that two 
(Hpea are wound round, or two arc 
burning at once It means tliat the 
tube of composition which is ordinarily 
20 in lone will in the ca’e of a two 
pipe wheel, ha'e another joined to it, 
and eo h« 40 ift loog For aoatcur 
purposes one pipe is long enough, and 
although It may be made a little t mcker 
than usual li desired this is cot par 
licuiarty recommended The former, 
or roller is of brass wire about ^ in 
as stated or say No 7 gauge, and 
25 in long and for amateur w ork it 
la a great help if this can he made 
slightly taper to facilitaCo the filling 
of the tube made os it To do this it 
can be thickly soldered for a little more 
than half its length and then filed 
true, or some tEin tape could be 
wound on it, this being painted over 
with a solution of shellac or sealing 
Wax in spirits of wme and then lightly 
rubbed down with glasspaper 

The roUmg of the pipes requires 
practice It is best done oo several 
layers of paper and not direct on the 
bench slab, and although it may not 
be easy at first it becomes so after 
several trials Some paper must be 
wasted aa when a trial paper IS creased 
or slightly torn it is useless It is 
good practice for the tubes in which 
the quick match comes on set pieces 
^sce work) to be made in this way 
An advantage of the taper tube is tliat 
it can be joined by slipping a small end 
nv a large end, the two ju^t fitting 
The taper should be sucii tl at the 
luge end of the former (roJlei } t£ half 
' as large again as tl e small end 
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moutbs, aud they are pnujed before I dabbing Jt Jighlly from end to end 
the touchpaper is put on with s. mis 1 with a clean cloth, to ensure its hold 
tureof meal ponder 12 porU, saltpetre mg securely Two of the gores being 
6 parts, and sulphur 2 parts, slightly ' thus muted, unite two others m lihe 
■ manner, and »o on, until, if there were 
16 gores in all, the number is reduced 
to S In hie laaoner proceed tJlJ 
the number is i, and then 2 , hang 
mg the sections up at eiery pasting, 
red lead I so that the} may get thoroughly 

Showers of Tire —CRinn* I'lrt ' <liy whilst proceeding The two 
Meal powder, 1 lb , sulphur, 2 o* , | halres arc list of all to be con 
iron fihn gs, 5 oz I nected >n the same nay , and this 

Ancient Firt — ileal powder, 1 lb | part of the underUkins la then com 
charcoal, 2 oz To form a shower of | pleted A circle of wire, about 6 
fir«, mould small paper oases on a rod I la m diameter should he norled 
^ in m diameter, and 2) in lu I into the bottom of it, to Veep the 
length They must not be cboVed, as fabric of the balloon at a sufficient dis 
It ^ be suffioieot to twist tlieeod of j tance from the flame of the spint 
the case, and haneg put the rod into I Another wire may be fixed across this 
It, beat It to msVe it assume it» form I circle to hold a piece of sponge, which 
tVhen the cases are filled, which is J should be immersed in spirits of wine 
done by unmersing them m the com A smouldenng piece of brown paper 
position, fold down the other end, and ! held underneath the aperture will m 
then apply a match They must be a few miuutes put the balloon in as 
fixed on a frame with leaders, to be ' asceudiug condition Having thus in 
fired simultaneously i fisted tlie balloon, ignite the piece of 

TiP€ Balloons — Thematena) for ) sponge, and let itnse RTies it u in 
maVing a small balloon should be a I Wuded to inflate the balloon with by 
fine thin, close textured tissue paper j drugen orcoal gae, the latterapporatue 
Having determined that the balloon is not needed hut a light car or any 
shall consist of a specifio number of other ornament proportioned to the 
gores or sections, say 8 arl6,apnltem { asccuduig power of the balloon, may 
forcuttuig them by should temade of ^ be appends to It, which mil huie the 
pasteboard, or some tolerably hard | effect of maintaining it in the right 
substance Suppose the entire height i position, and also of Lecpuig it longer 
of theballoos, without itsappeadsgBg j id sight than would othenvise be the 
IS to be 3 it , and the number of I case 

cores 32, an elegant shape will be got Drawing room Fireworks — 
by making the pattern 1 in wide at ' ZiyAtntay }‘aptr Dry 3000 gr pure 
one end, 3 in at the other, and 8 | mtre at a moderate boat, place it m a 
in at its broadest part, which | dry retort, pour on it 10 dr by 
should be at one third of its length if measure of strong sulphunc acid, and 
the balloon 16 intended to baaeapear distil until 6 dr nitric acid liave passed 
lite figure Varnish the gores with over into the receiver Dry some thin 
ordinary boded oil, and hang them unsized paper such as filter paper, 
up singly on Imes till perfeetjy dry and weigh out 60 gr of it Mis 5 
They are nest to be put measured drachms of the mtno acid 

which may be done with gum water or with an equal volume of strong sul 
clean thin paste After pastil^ or phone acid in a small glass vessel , 
gumming abiut \ m of one or the allow the mixture to coo! , immerse 
gores, lay the edge of another about the paper, pressing it down With a 
midway across the part pasted, and gla^ rod cover the vessel with a gla«' 
the/i douWa over about r jq of it, pbte, and set it aside for 15 or 20 


oampea, ana a smau portion presaea 
into the choke before the touchpaper 
IS put OB The opposite esd ctf the 
squib 13 closed by pressing and then 
dipping in a mixture of hot clue and 
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minutes Lift the paper out with m (fengthonthu unng Btiffbro«'npap«r, 
glass rod throw it mto a bucket of preTiousJy ioaking this well with paste 
water and wash it thoroughly in a I » that it will set hard aa wood IVlien 
stream of water till it no ioi^ier ta tes the tube is dry cut it into m cr 
acid or reddens blue htmus paper ij ui lengths with a flue saw or on » 
Dry It by exposure to the air or at a | Uthe each length will make a maroon, 
very gentle heat Procure discs of wood 

Japa^oe MaicKa — LaupLlack 5 | to fit the tube exactly put a disc a 

sulphur II gunpowder froinibtodO one end and glue it in Fill the tube 
parts this, last proportion varying with | w,th strong gunpowder and then glue 
the quality of the powder Gnnd a wooden dn>c in the open end Thus 
eery fine and make the material into [ a thick and stiff drum oi 

a paste with alcohol form it mto ' brown paper with wooden ends and 
dice about J in square with a knife | gilcd full of powder The next pro 
or*pitu]a Jet them dey rathergradu cess ts that of biading with string and 
a.'.V ■sa s irai-ui- nsw,w>fi\TOS«- OM^ *5tr (4u, o «-fiere care tacisf if Jo 
near a fire "Tien dry f x one of the obtain good results Careless binding 
little sjuares into a small cleft made means weak pl«e« that will bur«t with 
at the end of a latender kUlk or conparatixe^ small pressure and so 
what IS better the solid trew like i ouke^tbe explosion quite a nesk ps^ 
material of which hou»emaitU carpel I >rb« b«t plan is to mark out eeth end 
brooms are made Light the material • — j... —»• •nd 

at a eandlB bold tho ctem donnward 
After the first blazing off a ball of 
molten lava will form from which 
the curious coruscations wiU soon 

a Sarpesta — Fuse at 
a crucible equal parts 1^ weight of 
yellow pruasiate of potash and Sonera 
of sulphur It la frequently adn.'<able 
if the heat cannot he weU regulated 
to include a little carbonate of polaab 
Lixixiate the maas with water and 
filter the filtrate will be »ulphocyaB ' 
ide of pota^Mum which upra being , 
added to a solution of mercury dis 
aolred in nitric acid gives a copioiis 
precipitate of sulphocyunide of mer 
cury Collect this wash well with 

water and diy roll into a small tuo oan ■■ — 

pjrannd cover with t n feel and when I bes loosely on the ground By this 
dry It IS ready to be lit - - ■ — ' 

Maroons — These are nuiuature | 
shells (vnth stnng instead of miUbourd 
casing) and nee 1 to be c-vrefuBy made 
so as firstly to have no weak pdaces 
that will spoil the report an 1 secondly ( 
not to inisafire Care should he oh 
served in approaching or handling a i he notched 
maroon that hiw missfired ' yihen the bin hng is effected as 

line a brass or woodei former that pgg ,t maj be assumed that the 

mil make a tube 1 j in to I j in dia uliide of the drum u covered and 
meter and make a tube of any desired wi^t remaina to be done is to give 



mod each Mparstdy as Fig 



nc ii» 


this systematic plan ensuring a com 
|jet« coroixng The atnag should be 
of a strong well twisted kind ib 
to I in thick one end tied to a stapl* 



Fir> WORKS Aliroons, S?all- 


5V< 


about twelve turns around the orcuin 
ference of tLedrum andfimsboffwitb j 
a loop to hang the raarooa It after } 
the Qest proce'S 

Having completed the cording make 
a nusture of hot glue and rtd lead 
rather thin and while hot paint the 
maroou with it U-ing a Ettffhru hand 
every effort to work the glue between 
the string* to solidify the whole 
Hang it up by the loop to dry and 
later on give ii a second coat When 
this is dry the loop can be cut off 
The final thing to be done u to 
provide a cucana of firing it Touch 
paper alone la «QinetiCQes u*cd but it 
IS very uncertain The better plan J» 
to make a small squib or serpent and 
insert thi:i Bore a bole in the maroon 
with a copper tool ngbt through to 
the powder Let the squb have »la 
lower end open and then insert it 
malung quite aura that the composition 
of the squib and the powder of the 
marooa are together then glue the 
squib in The -^uib would be fired 
by a piece of touch paper as u ual 
Shells —These are used esclu 
arely for eihibitioa work *nd serve 
esceuentlr for this purpose They 
are fired irom mortars (short cannon) 
and the sue of the "bore of the mortar 
gives the sue to the shell thus a 
6 in shell would hare an esteraal dia 
meter fully J m less 

The sheila are spherical, aod t he «a«e» 
that have to be isadeare half orheou 
spheres these being made of brown 
^per (about tO lb ) of fairly com 
mon quahty not too toi^ and a 
thiscer paper such as newspaper 
Probably the ea e«t plan for the 
amateur to adopt — as not requiriog 
metal moulds — is that of pasting the 
paper over a batlasfoliows Fir'tlate 
some strip!, of brown paper about 
12 In by (I m torti uoccut andsoat 
tbeec in boiling water oqg or t vo at a 
time As soaked pile Ihein in a bttle 
heaptodram Now take them one ly 
one and paste them on both sides an I 
make another heap of pasted paper 
Treat th“ newspaper much the some 
except that the first soaking tua»t not 


be too groat for such Ight stuff 
Having prefnred the piper take a 
wooden toll — a croquet loll if of the 
ri^t sire — and fir«t put a piece of dry 
newspaper on this pa ting the edges 
•here they meet but not pasting it on 
to the ball press it round all ways 
with the hands until it corers the ball 
as smoothly as its creases will allow 
bow take some of thecarrowest strips 
of pasted brown paper and put them 
on all ways until the newspaper is 
covered Vow give a coat of pasted 
newspaper followmgwith brown until 
there are three coat* of each six in all 
Now put the hall to dry m a warm 
oven and • hen dry make a mark round 
lU centre and then with a pointed 
km(« carefuLv cut tbrougbto thehall 
About half an inchof the circumference 
can be left uncut to form a hinge if 
deswed When the InlJ i> removed 
bring the edges together again and 
paste aatnp of new piper round them 
The case now has ns more coats of 
pasted paper three of brown and three 
of newspaper pa ted all wavs so as to 
secure the )oist but before ginng 
tha^ coats It IS well to stick a tack or 
pin ID ibe centre of one of the half 
sheila (thus if we call the cut the 
equator the pm can be put at the 
north pole) eo that when the pasting 
IS finally d<«ie the pm will show where 
the joint <loe> not come The reason 
for this is that a hole has lastly to be 
made to take the tune fti'e and this 
should not be at the joint or too near 
to it therefore by making the hole 
where the pm Is there i, non t of this 
Before mitmg the hole however the 
cooe must be finally dried When the 
case la dry the hole for flllmg and for 
the fuve 13 made This can be cut 
Ebimped or burned m according to 
how the ta e la made For that just 
deacnbed a small poker made nearly 
red hot doe* a* well as anything 
Perhaps the neat thing to describe 
la the making of the time fu e A 
compo (tion of meal powder 5 oz 
saltpetre 6 oz and sulphur 2 oz u 
I use i for thee this being rammed hard 
into a } in strong squib-cai.e The 





Fireworks Shells 


r , r« i» 

13 primed at one end with \ 


iBide mW a paste into wh ch •<. .— 
eerted a little piece of -1" 

frayed at the exposed end aaP^ WU 

The shell is filled quite full with 
stars a 3 m shell taking about ’> •" 

around the fu e sUoding up ab^t ^ I wme 
inch above it a=. shown by dotted Imc 
m Fig 190 and then glue it into the 


F.J iw 

to attach to the bottom 
of the shell To do 
this a square block 
stand IS required this 



shell letting t project about J 
When the fu e hto set bard it — 
hole the match for the firing or blow 
mg charge may be adjusted Ifevt 
a p cce of quick match about a toot 
lone according to the sue of the 
sheU and cover this with its usual 
paper casing or pipe At ite cento 
Wre about i m uncovered also 
about 1 m at each end how make 
two holes m the 1 nen sleeve one 
eachsde just level with the top of the 
fuse and through these put the length 
of qu ck mate) so that its uncovered 
riart n tlie centTB rests on tl e fuse s 


which theoone .. r— 

The hole is not deep 
enough to take the 
whole of the F?F^ 
cone but leaves about 

1 m of lU top edge 
undiDg out Put (for 

two free ends Mwder 

stand the whole wide to .wkness 

plete the shell first _.v^teh 

OT two of paper over ^ 

whem It passes „ the 

shell thus securing the >^“jppgB 

sheU «idsee that "“T* 

jouits where the match e jj 

The leader which is long 


I to project over the euge oi fu 
( fr^ which the shell is \^eh 

other end bare of casing ° ^ 

this mch being covered with ton 
pnper for firing 

^The mortars for moderate sa 

s “r?Er I- 1 

standmg 18 in to 24 i ® -beneJ 
top edge or while the 

' with a heavy bead or bauu "uj 
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lower edge is turned out and screwed ! 
down to the stand or base This ba.>e 
has a conical depression tnsid« the 
mortar to tsVe the cone of the shell 
when It M put i° T“ strengthen the 
mortar, it is sometimes bound with 
cord, then painted 




Floorcloth and 
Oilcloth 

(a) Ib America the manufacture of 
mlclotb IS an industry which is earned 
on with the aid of Tery simple 
machinery — machinery go simple ui 
foct that <t 18 seldomoutof order and 
theenstsof repnrs are trifling The 
luildings in wh) h the opemtiins are 
earned out are constructed on an 
entirety different plan from large 
machine shops the tendency being to 
minimise the ever present danger of 
Are by locating the different steps of 
the industry in as many budd ngs as 
possible and isolating tliem T) e 
plant whKh we describe is one 
situated on the crest of a hill lO a 
suburb of the old city of Brooklyn 
known ae Presb Pond Thcbuildinga 
and ground* are 26 acres in estent 
The vanous dicing houses ere septt 
rated by a senes of greet buttressed 
firewalls, which sometimes form the 
end of one of th» buildinga but are 
e^erally sejurated from each budding 
^e»e walla are perforated by fireproof 
doors which permit of rolls of oilcloth 
puM ng tlirough tliem on the eleeated 
platforiaa called ra Kays Should 
a coDfiigiation occur m a budding 
spnuklere and fire pumps are auto 
nutically operated to extinguish the 

Oilcloth coneists of burlap canvas, 
which IS painted repeatedly with a 
body colour and then printed with a 

C em coosteting of 2 to 10 colours 
burlap which Comes from Scot 
land IS brought to the factory in bales 
ooutaiDuig to Ih bolts ot 1!>2 yd 
each Burlap used is made in °ix 
maths 3d 47 56 74 75 and 93 m 
wide thou^ for special use it Is made 
narrower aa for stair oilcloth The 
bolts ot burlap are sewed together by 
women m the basement of one of the 
buildings in order that a large roll 
maybe obtained to be sized and dried 
Tbe object of the siting is to stiffen 
and give a surface which will take the 
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pivnt and m the cheaper and l(,I>ter aiwplicitj an! are Tery eff ch« 
varieties of oikioth the back is not They move across the sMdth of the 
painted therefore n tins case the size building on a track m order that they 
13 djed The 'ize is made on the floor may be brought in front of each row 
above and is allon ed to flow while hot of racks for after the burlap is pamteA 
into the vat Th^burJappMses under it mast be allowed to dr/ in a rack hj 
a roll in the bottom of the vat then itself out of contact with other p eces 
up under a bar Itno vn as a knife The racks are built of yellow pme 
around the pair of rollers and la finally and a considerable portion of the floors 
wound on a great bobbin F ve of of the budd ngs are likewise slatted to 
the bolts of cloths form a ' ngle roD allow of free circulation of air At 
Beyond the sizing machine is a blower night atcam i» turned on to assist the 
and air heater which furnisl es an diying and sometimes in cold weather 
enonuous volume of hot air to beused steam i* used is daytime The roll 
in drying the “ized hurhp TTie wet of sized and dry burlap U put on » 
rolls are taken to a room on the floor reel and it then passes over two 
above winch immed adjoins (he pads and under two knives Tte 
drying room Here they are pulled pa at is thrown on to the burlap by 
forward by p ns which are attached , dipperfuls the knife distnbutmg i* 
to endless chains and pa. s underneath evenly The piece of cloth Hit: 
a sash of a window and out on aa imo being painted is pulled on to one of 
framswork wbich is boied id and ' the racks which are 78 ft. lon^ 
which receives the heated air from | there are 21 t er» of them on sMb 
below The burlap makes three turns , floor and the bu Idings have genenhf 
of this drying arrangecneae wh cb b 7 ranges la all (hers ore SfJS a/? 
60 ft long As the temperature in mg frames aggregaUng 278 000 S4 
the room is 220'’ F no men work id yd of space The end of the oilclotb 
it but the course of the cloth may ' is secured by a chmp A rope 
be watched through windows at either , attached to thi> and th^ded through 
end The calendering rolls and the the proper slats in the drying fr^oe 
endless chains are operated by a two I by a workman who walks through a 
oylioder engine As the burlap i narrow hallway between each 
emerges from under the window sash ra^s The end of the ropeis brought 
it IS automat cally marked into lengths out and 3 or t turns taken around tbs 
and then passes over three calender I wmeh head The speed is edjusted 
rolls which are heated by steam wbch by Cnction eo that the cloth is puUen 
press and iron it The burlap i> then steadily through the painting machine 
drawn from the calenders by tension at the proper speed When the entire 
rollers and is cut off into lengths and I 2t pieces of cloth have been painted 
rolled up I the machine is moved sideways until 

These pieces of cloth are then taken the next rack is reached Consider 
to the bmldings where the body coloor I able frictional electricity b generated 
IS put on There are three these I at the pamt ng machine and a wire at 
buddings each very large hong the tc^ conducts it to the ground 
usually five stones in he gbl and The paint on the cloth dnes in the 
wide enough to permit of a coasideiable space of a day or so and the cloth is 
number of racks on each floor All Hen rolled up and taken to a rubbing 
the paint used is ground and prepared raachtne It consists of a pam of 
on the premises the linseed oil bemg parallel bars which are actuated m 
kept m two laige iron tanka m the oj^Misite directions with the aid of 
yard holding 250 000 gal The paint gears and cranks Each bar carr es a 
13 brought to each floor m tube whiidi , nmaber of pumice stone blocks which 
are wheeled to the paittmg machine [ serve to smooth the surface as the 
These machines are of the utmost I painted burlap is drawn through it 
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Sand IS al«o tliroxvn upon the cMh to . 
BS'ist the actioQ of t)ie nihbingWocks i 
Ibe painted burlap u nibbed alter 
each coat, and the number ot coata ] 
depends upon the grade In the moat 1 
expensive oilcloth four coata are given 
on the face and two on the hack, and 
as it requires a day or to between each 
step, It will be seen that a considerable 
penod must elapse before the oilcloth 
Id ready for printing In the cheapest 
oilcloth one coat is given to the face 
and none to the back The edges are 
trimmed before printing 

Oilcloth may be printed both by 
hand and machine hand work being 
used for the heaviest and be«t grades 
and for aamples but the (nactuiie 
work « faultless The pnntuig blocks 
are ef three varieties pui or hoe blocks 
depesdiog oo whether the pattern M 
produced ny isciDed hoes or by sent 
late wooden pine and metal blocks 
Pm blocks are made by taking a piece 
of maple and sawing it both longitudi 
nally and transversely with e eenes of 
fine saw cuts which form small square 
pin» , the ones not needed in the 

e ttern are chipped out In the line 
Belts, certs of the continuous hues 
net needed ere cut away Blocks ere I 
required lot each colour and some 
patterns require as many S4 six or ten 
colours The machines are over SO ft I 
long and the oilcloth is fed in at the 
rear and is pulled forward 18 m each 
time the blocks descend As was the ! 
case with the painting macbioe, this 
entire prmting machine moves up and 
down the room, in OTder that the 
prmted pieces of cloth may be de 
Lvered to the different sets of drying 
racks The prmtmg blocks are se 
cured to cross pieces of frames whid 
move vertically with the aid of cams 
The blocks are inked by rcdlers which 
run la boxes, the boxes being filled 
with paint Each roller inks one 
block, which prints one colour In 
operation, with the aid of a so called 
crooked wheel the painted burlap is | 
moved forward and at the esoie time , 
all of the printed blocks descend each . 
prmtu^jlaxiwp rAh'U'- JiuisaJ-lJiB, 


fiixtUocL only one fartof the pattern 
lo one «dour «i!l b“ pnnfed while at 
the last Mock the entire pattern of 
oilcloth IS completed As the blocks 
nse, the ink roller runs under the 
blocks and inks them rolls back from 
underneath and the block de=cenda 
again On each pattern is a block 
called a masher which is simply an 
uncDt block with all pegs or lines left 
m place This spreads and smooths 
the paint in descending 

As the pnnting progresses the piece 
IS drawn into the drying room Owing 
to the fire underwriters ruling the 
buildings are kept isolated so that in 
this case there is no direct communi 
cation between the printing room and 
the dryuie hou<e This mfficulty is 
got over by a senes of iron doors, 
which permit of the pecs of oilcloth 
being drawn through them Each 
time the machine la moved it is drawn 
in front of one of these doors A 
movable <hed one story in height 
peases up and down outside the build 
mg and the oilcloth is dnwn through 
this movable shed into the diymg 
house Once IB the latter the oilcloth 
can be raised to any fioor through 
trape and u drawn through the neks 
aa before It requires from three to 
twenty days for the pnntod oilcloth 
to dry The oilcloth is then rolled 
end djied again for a month or so 

Hand printing a used exclusively 
for eamfdes, and very largely for the 
heaviest oJcloth The principles in 
volved do not differ from those in 
which the machine i3 used The block, 
which is 18 m square, has a handle, 
and IS linked upon a pad the paint 
being supplied and spread with the 
aid of a bristle brush After all of 
the cidours have been appbed, and a 
masheruved to spread the colours, the 
oilcloth i« pulled forward 18 in by a 
rope, and the next section is printed 
The oilcloth is pulled into the drying 
framea as before 

After tlie finished product has be 
come perfectly dry and hard, it is 
taken to a vnmi=lung room The 
xamiiihuip jnariurv mnsjsfa Af a met*] 
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troughwhichholdsthevarniiih When pattern depends upon the number of 

It 13 turned down the varmah rnns ) etdours The first mode of appljun? 
out of twenty spouts dietnbntmg it . the patterns was by stencil plates 
evenly over the oilcloth which la | Then a corobmation of stencilhng and 
rapidly drawn between a metal and a hand printing was u ed , the former 
printer s roller the latter spreading process be ng first made use of after 
the varnish Workmen with the aid I wards a block was applied the sten 
of brushes serve to distnbute the cilling forming the groundwork 
varnish The oilcloth is hauled into I Steomlhng is now abandoned m 
the drying racka as before After it printing it u necessary that the cloth 
IS entirely dry it is rolled up and should fir»t be rubbed over "itb & 
stored with other rolls of its pattern brash or else the colours 
in a warehouse An open crate or adhere Every square yard of g'*'" 
shook IS used m packing the oilcloth odcloth we ghs 3J lb to 4§ lb eaci 

for sh pment ( ficienlific Amencan ) gaining by the apphcatiou of the pa 
(i) The mam part of the manipula d |b or 4 lb we ght and bene* 

bon of oilcloth is amilar to calico quality of this manufacture is judged 

punting the figures upon the blocks of by the weight ftTuting m>s'd 
being upon a much larger scale and with oil is often used in spurious 
the cloths which are printed being of clothe Cloth prepared m thi* *»/ 
much greater size The cooidod di spicily creeks and bscomes usele.s 
mecaions of a floorcloth are 210 or Goi^ cloth with a very 
220 so yd A "tout canva" is ehoseo ' is used for covering verandahs «a 
m the tot iDbtance This is nailed will last nine or ten years wh" 
to one extremity of a wooden frame common cloth will become useles* i» 
and stretched by means of lioolu which one year 

are attach to the other side Ills (ft o<« — Valuable information ™ 

then washed with a weak size and this subieet is given in SpoM to 

rubbed over with pumice ho other eyclopceto of the Industnaf ” 

euhbtance has vet been found which which the reader is referred for 

answers the purpose so well as this trations of the machinery employ *® ) 

mineral T1 e next step is laying on 

the colour which is performed by 

pldcuig dabs of paint over tl e canvas 

with a brush and then rubb ng or 

polishing It with a long peculiar shaped 
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Fountains 1 

ILLUMINATED OR PRISMATIC 

The popularity o£ tlieae fountains was 
first gamed by the exluLit that was 
maile at the Health Exhibition puldic 
attention being drawn to the lioi el anl 
splendid effect produced by w hat ap 
peared to be illununated water Tlie 
exlubitioB aas of course at mgbt 
and all the spectators saw woe columns 
and showers of wliat might be deecnbcd 
asgorgeouslyhnUiantgems Nothing 
was MSible to show hoi tl e water was 
gifen Its luminosity and the delicate 
colouring which as cKiiged every 
few minutes was equal!} piaaliiig 
The tt eory generally spread and ac 


ally luwtcil o!) tl c I atcr ll e source 
<f ligl t lietg h lieu ai 1 where 
tie tlesencse of tie pUn appeared 
i as in Cud ug tliat tf e^e l<eam« n hen 
caused to light up broken water Id 
I not giaean} evidence of their existence 
I except in the sparkling of the water 
There was no clearly defineil beam— 
no visible beam at all — only brilliantly 
gluten ng water particles At the 
Exh fation name I tl e chief column of 
water was about 25 it hgh and its 
highest particles were bright Need 
less to sa} the light at the base was a 
ponerful one 

j The example here giien i« tl e de 
script on of what more approaches a 
toy but It will serve quite well to 
I illustrate tlie principle Fig 192 
' shows the effect that msy be simed st 



cepted by the uninitiated public was i thm^ in large undertakings it la not 
that a discovery had been made that I necessary that any stage surround 
water would absorb and hold li^t lor mg? be proiided An open fountain 
a short period and that the foantains can be utibaed provided a cl amber is 
were displaying water possessing tlui i made beneath it for the operator the 
quahty Asamatterof fact tbewbide l^t etc For mdooruse some scheme 
effect was due to beams of ligl t suit 1 as Fig X93 is desuable In this we 
2 T 



FoTTKTAn.s Illnmmated or Pnsmatic 


lia\ethrccdtre«nt effc 


- - • * gully 


erei tl e ascei d i g culumnol ater carij ut: w 

tleceutre pccoidivt « i ***“ **1^*^'’* ? j ^,,1 „ fhe lizhtoS 

p.p cataracts tlurdlj » »aii. ^ W 

Bho er Any of these can be tinted ' oftheupngbtco urono j 

b7th. u..oI<:olouredEl™"l«.t™« . 

the light and the moving water and 
any may be coloured independently so 

tl^t some very artiaticcolounngeffecte 

are pos= ble \ irgin corh may be used 
for the front of F g 102 1 de accom 

roodation may be made for the tein 
porary insert on of small poU of feme 
and the like 

Fig 193 shows the necessary delaila 

stnpped of the ornament The upper 


^ lens w arranged to come at 

I cDt.^ pomt tb. J 7 .t 

E.»»ib Ub. >b« »; 




directed to It by a nmror 




Unk which supplies the side catajwcta 

and the ram shower should be large 
enough to keep the fall of water con 
stant some tune If a regular supply 
of water can be brought to it a 
rubber tube from an adjacent tap BO 
much the better The side catarai^ 
could start by a single pipe from toe 
upper tank if desired it being then 
possible to control both at once 
single stop top or they may be dis 
t net as sho vn with a stop top u. 
each The lower tank is merely to 
receive the falling water and requires 
an overflow pipe This ppe ear 
into a pan which must be ww 



IS illustrated It is 'ply*to 

I necessary that the water supply^ 

this jet ooroe from a higher 501^ ^ 

I the tank that of rubber 
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This couH be a large oil caii, nith 
nozzle and tap soldered m the bottom 
this can being filled with "ater and 
hung up on the wall at a auiuble 
hewht 

Fig 195BhowB the Bimple detail of 
lUummating the side cataracts ' 
this, as mth Fig 194 provision c 
be made for shding m coloured glasses 
between the light and the uater , 
Tbese are shown in both illustrations 


Fountains, Self-acting. 

Pio 196 la the form in winch the 
parts of a self acting fountain are 
usually arranged To set this to 
work tlie cork marked plug is 
removed and water poured into the 



cootamer 2 until it is nearly up to 
the top of pips 5 No water must go 
into chambw 8 When the chamber 2 
IS filled put the plug back soundly 
and fill the open basm 1 but previously 
plugging the top of pipe i with a cork 
AVhen the basm 1 is full remove the 
cork from the top of pipe 4 and let 
the water run down mto chamber 3 
This will cause a cotnpression of air 
there which, transmitted up the pipe 
5 to chamber 2 will cause water to 
be elevated from the fountain jet 
Tbe fountain will be m operation 
until it has displaced the air from 
diamber S 

Fig 197 may be said to resemble 
Rg 196 but is ingemouoly arranged 
to be reversible so that when the 
V 2 




S91 FotJ'fTAD.s Self actiBg 

7 ' , Tv I will «t once commence to plsy 

founUm ceases to phy it can oe lower one ^ 

versed and bnng another into opera I ]^rt cm P to play whw 

tion, and while the latter is plapng also pre^nng ^ ^ 

the first one rights it«elf m | SLsSeach time the fountamisbrought 

for duty again To operate this p^ opened each time tie 

water into the top open W or pan | a« 

_& 1 oo***" The cone 

“<fs™-3H=s 

I Ae jet) are to receive water ^ 

l—y— TT • I — ' It when each fountain is re 

T"’ r 

A ^ A iLit OM third with water lea™>8 ‘ 




and It will pass do^ pipe 1 to fiU 
chamber 2 the air from th» astern 
passmg out up pipe 8 into the 
^am^ From here the wt hang 
open the air escapes t® the atmo 
sphere When the lower chamber £ 

13 full open tap 4 and letalittle water 

nse into the upper chamber after 
which clo=e the jet cock and tAen 
reverts the /cruaWin The fountain 
t^a on the arms 6 5 What was 
the top fountam is now the bot^ 
one and a glance at the iHustration 
wdl show that the water then 
itself in the chambers provided the 
cock 4 IS open to let the an- ascend 
into what was the bottom chamber 
Now repeat the filling with the new 
upper (and empty) founton m just 
the same way Having done this it 
13 only necessary to reverse the foun 
tarns aeain bnngmg the original ^ 
one to the top once more and this 


*bout one Vs^unded if 

withstond the pressure of tne 
pressed air and the ^ jj the 
Urge enoi^h to mke ^ 
water A screw plug water 

of the pan will allow ^^wbeo 

running back into ^ ,ug 

refilling or filling is none r 
being repUced before pumpi g 
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' The best known of the numerous 

Freezii.c-Ui\tore .’"f, 

1 hitherto descnbed consists of 3 carts 
Heat is absorbed in bnnpng sobda to ice and 1 of ordinary salt Dissolving 
the htiuid condition, and the cold thus concurrently these two substances give 
produced may prove sufBcient to con ] a temperature of — 5 4° F (21® C ), 
vert water into ice The salts com tie freezing point of the solution 
morly employed for this purpose are | The meltiog of only a part of the mix 
termed “ ftwzuig mixtures They tune is salficieot to produce this tem 
are chiefly as given in following tatde perature throughout the mass , and 



1 sodiUin|| 

2 eodium\l| , 




(1) 3 parts soo'v or potiDf)ed 

cblonde 

(2) 6 parts snow or pounded ice ^ eocuuiui's - 

cnlonde 1 ammonium chloride 

(3) 24 parts wow or pounded ice 10 sodiumi |‘■3 

chloride 6 ammonium cblonde S poia» /l<a y 
Slum Bitraw I g 

(4) IS parts snow or pounded tee 3 sodtumll 

chlonde, S ammonium nitrate )| 

(6) 3 parts sodium phosphate 2 ammoniumV 

nitrate, 4 diluted tnued acids )| 

(31 8 parts snow, 10 dilute aulphonc acid I 

(7) 1 part snow, S crystallised cafciutn cblonde i 
(9) S parts sodium phosphate 3 ammonium ^ 

nitrate 4 dilute nitnc acid 
(9) 1 part ammonium nitrate I water 

(10) 5 parts ammumunt clilonde 5 potassium^ 

nitrate 16 water jj 

(11) 1 part snow , I dilute sulphuric acid 
(22) 3 parti snow, 2 dilute oiliic Scid 

(13) 8 parts snow, 3 dilute mly^iune acid 34 

^ute Dime acid / 

(14) 5 parts atnmonjuai chlonde 5 potaa lum l 

nitrate, 8 sodium sulphate 13 water f 

(15) 5 parts sodium sulphate 4 dilute nilpbunc^ 

(16) 3 parts sodium mtrate 3 dilute nitnc acid 

(17) 2 parts snow, 8 ralciniD cblonde 

(18) 3 parts snow 2 dilute suiphmie aad 

(19) 1 part ammonium nitrate, 1 aodnim car \ 

(20) 8 parts snow 5 IiydroeWonC acid 

(21) 6 parts sodium sulphate 4 atzutKHiiii&i 1 

chlonde 2 potas jum nitrate 4 dilute! 
nitnc acid 


to 5 
to -12 


to -25 
•34 to -50 


•10 to 56 
50 to 4 


Heouction 

ofTetn. 

j^rainre 


18 

23 

8J 

34 

36 

40 

40 

48 

46 

46 

47 
53 
^3 
5o 
57 

59 

60 
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(22) 9 parts godium phosphate, 4 dilute nitnc) 

acid / 

(23) 7 parts bhott 4 dilute nitnc achl i 

(2 1) 1 part 8D0^^ , 2 ciyetallised calcuim chloride | 

(25) 3 parts scav., 4 <^cmin chloride 

(26) 4 parts snu'v 5 calcium chloride 

(27) 2 parts enow, a ci7Ktalh~ed calcium chloride I 
(2S) S parte snoir 4 potash 

(29) 6 parte godium sulpliate, 5 amm onium > 
nitrate 4 dilute aiunc acid / 


with coneUut adtoiseioa of heat, and | Salt mixtures gire cduch gtuM 
itirnng, the low temperature la maio loneiw of tempemture than Jt®?** 
tamed tiUthenhoIeisdissohed The ; s^te, as the7 dissolve m much leM 
freenag apparatua of coafectioners is ' aater Thus, I part sal amiao^ “ 

nell known a tio pot coolauiiDg i dissolved m 3 parti water, and lowen 

cream, a uooden Or metallic \essel en I the temperature about 19°C , 
cioimg the pot, and the interval filled ' petre dissolves in 6 parti 
uith ice and salt, ntucb is ftw^ueotl^ i loaers the temperature about 21 ^ 
itirred, that the ice maj not sink to (Compare thb fourth and fifth on tni 
the bottom In a Paris machine, for I hat ) It vnU be teen that the salt its 
home use, the H'tatiOD of the freezmg mixture proies considerably mure ^i^ 

mixture is maintamed by rotation of getic and cheaper than any of tni 
the double cylinder containing it and oibera so far as use of the matenah 
the cream Vessel round an aaaa at right only once is concerned The secoDd 

angles to the cylinder s length Meid mivture, tco, cannot be restored, nor 

iug«r hag constructed a machine based can the last, easily, on account of the 
on the observation that a sohiUon of ciysUiUised Glauber salt Both ^ 
ordinary salt under 32° F (0°C)alsO comparatively cheap, however The 
fuses ice, and so long as its concentra mixture, m which, by vaponsation « 
tion IS maintained, produces the same the aolution, the salt la easJy renewed 
low teujperelure ss tlie mjxinre of salt in its onguvsl rondition, ammonia ni 
and ice lie provides a sieve liVa trate and ea] ammoniac, so costly at 
vessel, containing silt to maintain the the fir^t, that it would not do to use 
concentration as the ice melts it only once This was the mixt^ 

lowering of temperature is uniform employed in an apparatus first exm 
throughout the vessel, and no stiTTmg bited by Charles at the Pans Exhibi 
IB required The machine lias come tion in 1867 The tin vessel contaio 
largely into use in perfumery mg the substance to be frozen U 

(c) On the basis of Jus own expen enclosed in a large wooden vessel 
ments Meidinger has formed a taUe cootamii^ the freezing mixture, 
showmg the respective ments of van and n furnish^ with screw wings, 
ousfreeziug mixtures Theextracton which stir the mixture as the ves«el 
page 327 contains the most seniceable is routed 
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nairofactured by Alexander Wngbtand 

Co , 18 shown in Fig 199 The »pp^ 

rati 13 placed in an accessible pi^Uon 
m the boder room, and a connection is 
made from it to the base of the flue 

There are three principal vessel or 
holders m thM apparatus the tank A, 
the extractor P, the analyser J 

A dnbble of water is the mohve 


UNDER the pressure of circumstances 
great attention has of late years been 
given to the study of close econon^ 
in all branches of manufacture, and 

particularly to the standing charges tor la uic ^.v- - 

which form so large a proportion of A _>,ole of the 

thecostofalargeworks The control P“"« f"’ _ 
of coal consumption is one quesUon op^tuins des^W 

”r. sirsrs”.; 

many parts of the world in itself aid the tank there is a ^ ^ jl,, 

largely in increasing the pr^U ^ a and this float 

concern Great attention has been | bell D of the estrK^, 
devoted to automatic stoking ^Asauming that the 

smoke consumption appliancea but all exttMtor to fal emotv. th“ 

these apphances miist fed m th^ ^ A wcdd be 

object unless some means is proiid^ , the near the 


object unless some means « pronuou 
of automatioilly and continuously i u>™ ^ 
indieatmg to the attendant in charge top it 
of the boilers the exact slate of fur I on th< 


the top, and as it gets ’ 'j 

It ensales with tbe dnp «lj« * 
on the water u 

supply for a moment 



.j eftcted the combustion of fuel ' ^e ayphoo ^ he wmoiw-j-" 
tb.™ «« b. .0 b.t»r » rtb. .&«, bS 

tive method than the rapid and coo from t^ flue to t jr.tuially, »» 
tinuous analysis of the product olivets . -i the taii Ai 

combustion delivered to the chunnev , the TOter ® drops wd bein« 

for the condition of the gaaes m the «he float ^ th* bell D 

place will at once show if the combu. i httrty £?;,ch is suspended 

[.on of the fuel 18 complete. tll« bemg, of the «xt^tor. « suspe 

m short, evidenced by the nroporlK.n m a ve^l the 

of CO, couumed in the fine gasea ™U«V the 

The fireman cannot be responsible for | flue No»' *^,1 be seen de- 

the type of boiler and furnace undw I small lube K is hfted 

U care, and is indeed never consulted ' pending from the crown of 
ineuchmatters buthecan.l^studyiiig out of the smaU ve3» 
the proportiou of CO, in the fluegasea, t«n8 the and « f “ lug ol 

arrive at a very close approsunation to | been sucked up, aa > 

the actual efRcency of hi» control of seahug « 

the firing To achieve this rapdly. | ^ tote K, comp^toy 
automatically and continuously while | Kow what Mxt ,ay 

atthesametunepresentingtheresulta syphor^ being shut off 

in a form understandable to any m from the flue la autonmti y 
telhgentman prevents many difflcul I A IfftwA 

ties, but the apparatus invented by now runmiig mto the ^ 
bimmaiice and Abady does do this t*** “I'®",. Joe, so it will 

withaamirablebiinplicity A diagram . bell D to faU / .ue bell D 

of the apparatus devised by them, uid ' te seen that the contents of the Peu 




<ii cbai^^ its liquid plug The 
bell D stUl faUing the little tube te 
then sealed by the liquid in the small 
ves^ILjUapniOning a definitequantity 
of gas and there amres a poict irhwi 
the resistance offered by this ealiiigis 
greater than the weight of the analyser 
bell J and the Tolume of gas K th^ 
fore traa ferred (by bubbling ttmugh 
tie sepirate u-oa vessel M cooUiiiaag 
can- tic potash 'olution) to tlic anajTScr 
•I The nl Qle point m that ly ad 
JU ting the hei lit at which Ue little 
tube ^«ca£s it elf m the hquuIL »e 


gas has been turned on to the apparatus 
and transferred fcom the extractor D 
into the analy er J the CO, has been 
alaorbed by caustic potash m the iron 
re«se)dl,«ad, owing to such absorption, 
the analyser bell J inll not nse to its 
full height t\e allow it to auto- 
matically n^e as far as It will tarrying 
withita pen winch tnarfes on the chart 
the-fiaal pceihon of the analj^r fell 
J The pereenlage of CO, in the 
U thus automat cally rerorded Tins 
bdl J then vent! sending out the 
ana^ed gas by a separate channel and 



m 


F UEI ECO'iOSTY — G alvakojieter 


without mixmg or coming m contact | 
with the fresh charge of gas. anriandr 
charge of gas is brought forward to be 
dealt with in exactly the same way, 
the whole of the operations tata^ 
place automatically by means of the 

seen that the 
correctness of the record depends upon 
the maintenance of the lerel of liquid 
in the sealing resael L, which lerel is 
kept practically coniUut 

R 15 a small seal bottle and the glass 
open ended tube should enter the 
liquid (oil) about 1 m to IJin , and 
IS a safety device to guard against the 
liquid being slopped 'f “ 


Galvanometer. 

I To every workerinphysicsorelecwcity 

a. good and reliable , 

for such by instrument 

BuU^ 

ns.rnt"s‘»«;i9s3. 

Is\ 'safety device to guard against the ' 5 ^ *^etCT’ and a piM« 

liquid being slopp^ over, if «ther^ . , jj „ better vulcsniM, 

th\beUswere carelessly puUedupby | ^ » Base^ 

The proper undarstanduig of the ' ion” 

seal bottle u very important, not that ^ ^ ^ fir the^^ 

it affects the correctness or «P«“y !3“^“ * “h' calvanometer CrM<_ 


It atlects the correctness «r v=|w^iv.; 
the instrument, but because it ludicates 
at once whether there is any stfPI^ 
m the pipes leading the ga® to the CO, 
recorder, as is exp^ined more fully in 
the instructions for fitting up 

la the diagram, the clock drum with 
chart IS omitted for the sake of clear 
ness The potash is put in a separate 
vessel so that it only requires charging 
every sii weeks or two months, which 
IS a great advautage 


'■ r^rofthe ^Cornet- ^ 
wise of this, and u 

end.aahtSin long and Jm w" 

fo the side of the ft. 

cull feat for a uo\ ice 

™t iuwiud the joint JLdd tn 

, tiw in • Innp nntil th. toW.r » 

„U, the 3-nt. , loSirf 

With a i«ece of cloth „tych 

the standard of the mstrumen , 
serves to support it upon i 0 
this end a plug of "0°'* 
firmly into the open end ot toe 
arfinda largescrew p^ed up thre^^ 
the base into it tl>us bm<hng 
together T^e ^ ‘“ftaste 

fioiohed m any torm m n-ovidcl 
of the maker, and it should be 
with i levelling ,f -ough pro 
through the base Itself or throug p 

jecling arms of brass , , , ,oft1e 

At the central point oftlietoi 
barrel drill a small hole, ancl oie 
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bole solder a brass ferrule for holdup ttie outer diameter of the coil should 
a glass tube, which last la to carry the he a tnfle Jess than the diameter of the 
suspension arrangeiuent Now take cup that is to contain it Carefully 
your piece of 3 in tubing agaui and take away the removable spool head, 
saw from It two rmgs, each Jin wide and without disturbing the coil give it 
After smoothing the ends of these, sbt a tlun covering of lolid shellac upon its 
them open and take out a small portion, | exposed face and edge The shellac is 
80 that they may just be sprang into melteil, and neatly smoothed upon the 
thebarrel 'WhiJemlhiaposition,wilh coil with a hot iron The coil may now 
a little projecting, one of the discs is to ^ be most carefully removed from the 
be laid upon either ring and secured spool and its other face, as w ell as the 
by soldering Ihus are formed two portion within the conical hole, coated 
shallow cups for containing the coils with shellac as above The second and 
Through the centre of one of these cups subsequent coils are made in the same 
make a hole J in diameter and also in manner The cods are fixed in the 
each cup two hne holes one near the cups by pouring melted rosm about 
eircumierence, the other near the them, first taking care to pass tbe 
centre, for paasing out th> terminals terminals through the holes provided 
of the coils In the cup hanng tbe for them 

large central hole, the small hole is to Tlie needle or magnetic system next 
be made close by tbe edge of the large demands attention, and it will test tbe 
one skill of the beginner A piece of No 

The coils themselves may next be 16 aluminium wire, 3 m long, u 
wound ilake a spool of wood 1 in flattenen at either end for j m or ita 
between the heads and having lUcore length, and through one end a minute 
J m diameter atone end § m at the hole u pierced A staff for carrymg 
other The spool head on the «ioatIer the magnets and mirror is so formed 
end of the core u made removable &o For the magnets procure a rather wide 
that the coil when finished may be watch epnng anneal it well, end file 
drawn from the spool Pin tbe spool | oi gnnu a portion of it until it is made 
Co any cunvenient support with a lar^ as thin as newspaper, about 07 mm 
screw, and insert a peg near the margin Cut from this 12 pieces, each g in long, 
of the free head, to serve as a handle and tall them about a steel wire mto 
for turning the spool in Winding the little hollou «} Imders in diameter 
cod The wire to be Used ndl depend (Some manufacturen, use short 
upon the purpose for which msUti pieces of narrow watch spring for this 
tnent is to be employed Ifo* 24 to 28 j purpose ) 

wire is good for ffeaeral purposes but Tbs 13 eybaders are then to be 
the geneiul worker will find it advao dippedioastroogsolutionof potassium 

tageoua to have three sets of cods of feirocyamde, heated to brsghtredDess, 
Noa. 16, 28 and 36 wore respectively ^ and euddeoly plunged into cold mer 
and it was that other cups and coils ciiry By thesB means they are made 
might be made at leisure that the extra i extremely hard, and will retam a very 
tubing and discs were provided | strong mignetic charge To magnet- 

Before winding, the wire is to be ise, stnug them on a wire and put m 
cooked in hot paraffin until all am is I a solenoid through which the strongest 
driven off Make a small hole through I available current, preferably that from 
the spool head close to the larger eaid ' a dynamo, la made to pass 
of the core, pass one end of the wire I On Uttle square scales of mica ar- 
throughihishole and then guidingtbe range the niagneta in two sets of 6 
wire with one hand and turrang the j each taking care that in each set the 
spool with the other, fill up the spool poles of the mdi\ idual magnets shall 
makvwghtA’KisiiH^TflsWiwg'aftilpwSet^ STo* vn tkio sMire liireutwa Besrene 
as possible To permit of adjustment, i than upon the imea scales \\ ith a v ery 
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little Bbellax; Tiroieh i" 

the comb.ne.1 poles point m oppoate Fig 
directions m the tn o sets of 
In front of the m.-it,nets nw the 
unner end of tl c sUff <the end havuig 
the minute hole) i» pLvied > mirror, 

and fixed with eheUac These mir«« 

•' — m of the 


indhseu witn 

jiay be bought for a amaU f 


de^lere or^Lily made by grmdi^ 
very Ihm a piece of plate El»sa ^ 
silvering its unground eide The 

ordinary microscopic cover glaasraar 
rarely perfect enough to be used a 
mirrirs Our needle now ot^ 

the addition of a pair of fly 

wings m the position mdio^d in tig 
^OO^to make It complete 

bring the ueeiUe quickly to reel after ] 
a displacement 




Another 

OnitresUa small P’**® ? '.j^ugh t^' 
which .a “1 Cp»S ? 

latter a spht tube ^ 

wire aofl “f theplat* 

gentle (ncUon [^^united 

I and the split tute we 

solder To suspend the 

the eUdmg "ire ^ ^ of » long 

attach ivitb varnish one 
filHOof sUk “^koraiiluM 

from while embroide^s^^ ^ 
silk nbbou (unspun =>1^ ht" ^ 
able for this P'^Fff ^^bTsteamiog) 

‘ I end of the fibre, and dr^ t 

Idownlliroughthespht t^ ^ ,j,e 

galvanometer t "f th* SI"® 

, tl e ferrule ou the vw m ^ow be caught and 

1 A htle sulphur the bairel can n ^ needle 

1 eated end of tte threaded through the 
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staff secured and the irjJigs put 
through the slit at the bottom of tl e 
barrel where they should awing freely 
in the tube below Tl c coda can now 
be pushed into place the cod toeing 
the large hole being the front one In 
this hole a spectacle lens of 4 ft focus 
ground to a fit la to be cemented 
The suspens on wire ta moped up or 
do en until the mirror la sees to occupy 
llie centre of the cod Two of the 
cod terininala are to be joined ao ttot 
the current may circulate in the same 
direction in each cod and the other 
tw o are connected to screw posta upon 
the base of the instrument 

A small bar eontro^in^ nutjntt t$ 
pronled either upon a sewratesUod 
or jt may be attached to tbeglaaa tube 
with the a d of a split cork The in 
Btrument Itself u now complete except 


about 3 in liainetcr and 6 in focus 
Make a at^ tut* of paper 2 ft long 
3 in internal tliaraeter The tube 
should be fumisl ed with a telescojic 
shde at one end and in the elide a 
peephole The lens is to be fi^ed in 
thetubeat its own focal distance from 
the peephole and opposite the peep- 
hide alM 10 focus of the lens a fine 
wire or spider line js stretched Fig 
203 ohowa the device in section and 
mU make the details clear 
A scale of equal parts printed or 
marked upon paper and att^hed to a 
strip of board is the only remaming 
detail Thetclescopicdevn-eisaecured 
so as to pmnt directly at the galraao- 
meter mirror about b ft distant and 
a few tnals will enable one to place 
the scale so that a distinct view ot the 
divisions may be bad upon looking 



8<^e means for reading Its indicaUnne 
The following simple device acconi 
pushes that purpose better than the 
most elaborate and costly telescope 
end scale Procure one of tboscleti'es 
sold as read ng glasses. It diould he 



Fl» 2C3 — The Tsleeope 
T psiwr tube 1 Iran tube h Irus 
W wire 


through the telescope Itemember 
that the scale is seen reflected in the 
swinging muTor and there will be but 
iitUe difficulty in eecurmg the correct 
adjustments 

Aa lostrunieat made by the writer 
la the foregoing manner thougl it has 
a resistance of only 50 ohms gives a 
deflection of 20 divisions of its s .^c 
through a resistance of 250 000 ohms 
the current being furnished by a single 
f^tell s cell It can be made without 
a btbe There is but a single screw 
about it and the whole cost of con 
etrnctioQ need not be more than 
10« to 12s 
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Gas FirriNo 

(See also Acltilink Pwm ) 


(o1 BeFORF the introducuon of the (with its socketed i 
iniande^ceot system, of g%s l^ht.ng I ran le* 

the advanuge of gis for dlummaUng 8“ J™Httle clay around 

purpctees would ouly bear companoon eened^ the us 
against oil Ump hut with the inoan the tools c- 
descent burner there are advantages afaff grease 
that compare favourably against the thesemcei 
electnc l^ht for many purples As andreqi^ 
against oil lamps gas is cheaper for a he tappea 

cleaner and gives no odour tbel»eat Mrted *^*,^2l* to prevent 

age and wear and tear to the fitlmgs be “‘“Tih^w^k uc^equeotJy 
a« less the hbour of attention is »nd the work u s^H 

almost totally absent danger i* re 
duoed and in the ca. e of large roo^ms 
or public places eomething more effec 
tive than oil becomes alwluwly 
quuite As aga nat electric light 


dnUing the hole is bored of a 
: aize f^ topping while with a cut hole 
I the size should be a httle BOialler Ic 
, allow of Its being rimed out af 
' The tapping is then done 
(with its socketed end P|“S^) ^ 


“wnth“the top's httle 
1 the flutes will do n 

l...pply.W.brfte 


*'”to effect this there have i 


done as follows — , , 

The Bwm w 

ppmU W .11 I.JOPJ 'i* 
frt he cut and between tb*'*.*" 

^inuTbyepassto fitted to. boio 


quisite As aga nst electnc light ^ 201 of^l »cb PP* 

haa few advantages of course but m ^ ^ along the 

there IS little do^t in any ones mmd | to pronde a .upw ^ 

that with meandweent burner the a* each connection of 

cost of the hght obtained IS ouch leto A httle way msiae e». 

and the maintenance is 
generally in favour of the 
gas Ibith ordinary care 
the rene val of gas mantles 
costs less than the penodi 
cal renewals of the electnc 
iDcandcscent lamps this 

.«« I .b. 

lieht does not of course vitiate the | drilled and the eUge 
au nor does it discolour c«l ugs and are mc^y through 

Thp b„ b,™ .trenjl, 

^5,' m Its favour but it no longer each and inHa^ m * 

TTiates tie strong impression it did this is done gas 

• - ■' leaudescent gas bun cr along the mam and 




being introduc^ 

The toppmg of a gas r 
viding the service betwe 
I -- a~ne by the ; 


ID and pro 


n but a 




BCn%ion of the method emph^ed u 
p^^npitssfnranlliiu 


„ .— .-US estop* 
•rne lec pTece' is then m 

well caulked first with yam t 
ith lead m the usual way 


.p“"r,iisSp; 

rvLfi S'.ss p.%.j « 


u cker and involu.— 

id fewer tools In earned i 


ending direct 
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irorV lienig <lone easily, anil causing 
no Strain on the parts of the meter 
afternards It ghoulil be mcely bent, 
and must not ilip to form a pocket for 



Pro SOS. 


waiiU the hou'e, giving the pipe the 
best pQS'ible riae, bq that nlmtevet j 
nater may be condensed in it niU I 
flow back to the main In ciicum- 
stances, however, in which the 
zaain is some distance away and 
not deep down then it may be 
better to let the Bernce descend 
towards the house, m which 
case a dnp pipe is provided (by 
means of a tee piece and a short 
length of tube) for the condense 
water to collect in, and this is 
periodically emptied by the 
cock or plug, whichever it la provided 

Occasionally the gas Bemee may 
have a lac^ dram or other pipe bar 
Its dirsct pnssags to the bouse, and it 
then becomes necesaary to nse over it, 
so that there occurs a fall to the house 
and a fall to the mam, as shown on 
nght side of Fig 20h The dnp pipe* 


condensed water If the cellar is a 
very cold one. it is well to cover the 
service and its connection, as water 
vapour car have its particles freeze 
sod stop a pipe, even though the ser 
vice has a proper fall bMk to the 
mam The sizes of the connections 
to meters ere as follows, the inlet and 
outlet being of the same size The 
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IS then necessaiy as shown, but an 
ingenious way of passing the obetacle 
without a fall to the bouse is shown 
on the left side of the drawing This 
Dseda no explasatioa Service pipes 
must be supported by Wock^ 

resting on the bottom of the trench — 
not on the earth filled in-~aild it will 
jay the fitter to see the fiUing m » 
done properly The mam cock comes 
on the service directly it eaten the 
house, but on tbe meter side of the 
dnp pipe if the latter is provided 
The meter is usually placed m a 
cellar within about 2 feet of where tile 
service terminates, and, ezoept lO the 
largest sizes, the connections an 1^ 
lead pipe This pipe admits cf tii 


meters can have 25 per cent more 
lights on them tlian they are marked 


l&lelSBi] 

Ouils 


Sfeter 


tnJsi sod 


Ouilel 


fi light 
10 

20 „ 
30 » 
*5 „ 





2 inch 



It would be better never to use less 
tiian f Inch pipe for the service from 
mam, hoHever small the number of 
lights and the meter may be. 

In the pipmg of a house there is 
comparatively little skill needed, ex 
cept to remember that water will 
copdenee out of the gas supplied, if it 
beoanes cool eaonph- and m eve^ 
case care must be exercised to dispose 
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ot this. The pij'ts tpust have » i»l] 
to the meter wherever pnetible an 1 
IQ the case of moderate tad fair nzed 
jobs there should be a dnp jape w 
Biphoa oa the house % de of the meter 
to receive the coadert-ed water from 
the house p pmg Where it is imjKfe 
svble to give a braucb a fall towards 
the meter then the next best thmg 
u to give Che htl) Co a chaodeher or 
peadant which coataiQs water If 
this 13 uapoaable then dnp «>pboQs 
must be provided at other pmots as 
coaveniest of access as possible It 
IS to meet difficultiefi of this kmd that 
the piping IS so much the best if 
done while the house is m a skeleton 
couditiou 

The piping of a house must always 
be tested and if ituio anew butldtDg 
It is well to get the sKhiteet to see 
the test aadbe awareof thesoutidiiess 
of the n-ork Before the bouse ts 
fiiukhed the careleasnms of other 
tndee may make a diiTereiiee which is 
not discovered until all is covered 
over and then the gas dtter is Uamed 
loT unsound work The te ting can 
he done with a foi^ pump tf the gas 
U not on, hut if the gas supply is 
connected a good test can be OMe by 
watching the meter Tlieie isesniau 
dcU 00 the meter chat will plainly 
show the passage of a frectiOD of a 
foot of gas, and if a burner is Jigbted 
until the pointer is dead on one of the 
division marks and then tamed off 
a quarter of an hour will be sufficient 
to show il there u a leak the fur 
ther movement of the pointer if it 
moves at all The pointer wiB not 
move with all the burner te|W closed 
unless therns a leakage at some point 
A leak may not necessanly be m the 
fitter s work it may be in a bracket 
or fitting hut it has to be found and 
stopped A common and we]] known 
leak that may occur at some period 
after the work is finished is Uat 
caused by nails being driven into lead 
or compositKin ppes Compo p pe is 
lar^ly — too largely — u ed in small 
bouses or cheap work of any magm 
tude being huned n plaster also run 


under floors it ii almost m po ibk 
to locate the pipes with any e3actness, 
la fact tlcir esisteuce may not be 
thought of b\ tl ose dnvmg the nail 
It l» better to U'e iron pipe and witU 
this there i« no risk of saggoog and 
less likelihood of water collecting any 

The jumpmg of lights may be said 
to be always due Co water in Che p per 
and this being m almost every case 
the result of careless work Some 
times however the jumping at a 
cbaodeiier is due to a leak in then oer 
tube (which gets eaten aw av) alio mg 
water to get mto the arms and inter 
feruig with the passage of the ga- 
To remedy this the lei^y place can be 
soldered over but to do this usually 
entails so much work in getting attbe 
leak that it u weU to put a new tube 
in at once sad save a probable repetj 
tioDol the trouble witb th* old tube 

A goreraor should k« cos idered a 
oecessaiy adjunct to every eyetem of 
gae yepu^ where the pres use of eae 
may vary by reason of the numnr 
of hghta bujming at one tune being 
irregular or from any other cause 
which may make a difference in the 
rapidity of issue of the gas Even in 
moderate ircdreeidesc&s (hegoveriKir 
can be reoommended and wul prove 
economical as well as a convenience 
To illustrate by an extreme case 
euppose there were fifty lights m » 
building and at times only tea or 
twenty were m use while the full 
pressure of gas was oa Tina would 
oeceesitate regulation at the taps or 
el ewbere or a wu.te with indifferent 
lighting qoahttes trould occur Or 
again it be not red that the gas 
compamee increase the pressure of gas 
m the mams as darkne s comes on 
and this increase in many cases causes 
hthts to increase or fiare an I use 
ntewe gas without any a Ivantage A 
governor controU this as it is an 
antAnMtio reguisCor almost an autO’ 
fliatic maul cock exc^t that it is not 
isteo leil ever to shut off the gas 
Bi^ply entirely only control it Fig 
207 illostratee lU section tlie principle 
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of a Fletchers governor and >t may 

be noted that all makes of tlie!>eappli j 

slices ■v.tU admit of regulation, to suit | 
the gas pressure m the first place 
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Stott! governor is also a good and 
well known make hut nearly every 
firm of gas eugiiieers of uoportaiico 
will be found to have a governor of 
their own it ign 

(6) Comiccting to Compo P>p< — 
This IS an eminently tmpU operatiun, 
capable of beuig jierformed by luy 
onenhobaMhadany practice in solder 
Ug jMute It consist! merely lO 
making connections between a senee 
of uon and compo pipes and the 
burners aa WlU as fixing the latter 
The ordiinry arrAiigement of the gae 
supply of a bouse is as foflows An 
Inlet pipe of iron brings the gas from 
the street mam to the meter This 
Utter belongs to the gas company 
and IS of a sxe to supply a certain 
number of burners It l» placed lo 
an out of the naj eitnatirui generally 
a cellar as near the strett as may be 
From It an iron pipe pa'»es up to 
the level of the first floor requiring a 
supply of ga« , here brsucb pipes are 
led off to the various rooms while 
the principal pipe is conlanned Up 
ward through the other stones as far ' 

The mode of procedure is first to 
fis the burner la place and then to 
lead a pipe from it to the nearest 
point on the supply pipe and there to 
make a joint Burners may be broadly 
classed lu two divisioue ^brackets and 
2 


pendants , the former are placed 
against a wall, the latter liang from a 
ceding In choosing a situation for a 
bracket, care must be taken that it 
does not reach any taorabje article of 
an inflammable nature, eg lurtains, 
cupboard doors etc , in the case of a 
pendant the cluef care will bo to let 
It beout of the way of persons occupy 
mg tbo room of course there is a 
great vancty in both brackets and 
pendants, but this has no influence on 
ibe mode of fixing except in the case 
of ttie chandelier with universal jomt 
Commencing with a bracket, as 
being simplest a spot on a wall haviiig 
been choaeii for its *;te the first step 
19 to prepare the wall for its reception 
The pipe to supply the bracket should 
be earned as directly and as secretly 
I as possible to the mam supply which 
I may be m tlic ceiling above the rcami 
I or u the floor beuesth it or m the 
[ wall of au ai.lyuiiimg room or passage 
f Secrecy u secured by chiselling out a 
I smalliecess m the brick wall sufficient 
to aduut the pipe carrying it behind 
skirting boards, or ui angles where it 
I can be pepered over, and m other 
waj 8 that suggest tbsmseWes according 
I lo the circumstances of the case 
I Everything bemg ready for laying the 
) new pipe one end of it is vuidcred to 
an elbow nose piece or piece of 
g in biaas tube, Mnt at ngbt angles, 

I tinned ready for soldering at one end 
I and havmg a screw thread on the 
other as shown in Rg 208, a being 
I theelbownoae-piecesnd 4 thesoldered 
) jrnnt WhilstthepipeiBbridsecureJy 
m pUce, the mahogany block c is 
eUpped over the nose piece, and nailed 
I screwed or plugged to the wall /, 
leaving the thread end of the uose 
pnece projecting Having well luted 
the thread with white lead, proceed 
to screw on the bracket d till its 
flange e le tight agamst the mahogany 
j block, when it a fastened there 
I S screws Be very careful that the 
j joint between the bracket aud the 
I nose piece is a good sound one The 
( burner feeing fixed it only remauis to 
lead the pipe away to tlie main supply. 
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»nd solder It on by meaus <d intutiD puqxwe, rs Fig 210 A short eeftion 
suited to the ta'e | ot iron pipe, attached to the supply 

In hanging s pendant, the supply | by * T piece, comes Sufficiently far 
pipe 13 brought between the jemta^ through the ceiling for the cup and 
the ceiling of the room, aain ftg 209, ball of the chandelier toscrew on to it 
where o are the joists , ii the floor of i (e) Coal gaa, being much lighter 
the room abore e Ibe leilnig tbu atr, flows with greatest reloaty 
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pipe of 2 in diameter were fixed be , xeluaWe property of gas, that 
tween the joists with a funnel elbow laige burners can l>e rendered much 
over the gscdier, and t)ie other end more economical in proportion than 
earned into the chimney, it would be smaller ones Tims, if the 4 burners 
a general rentilator Of course, an ofabranchedchanclelierpveallogether 
open omameiital rosette covers the the light of {say) 50 camllc«, the simo 
mouth of the tube . or an Aroott lUumioating power may be obtained 


vahe ventilator oyer the mantelpiece 
would answer the same purpote 

In turning off the gas light* at night. 

It 13 usual, first, to turn off all the 
lights, except one, and then tnm off 
the meter mam coeV, and allow the 
one hght to bum itaelf out, and then 
turn jt off The evil of this insteoi u I 
this— hy alloiving the one light to 
bum itself out, you exhaust tl» pipes 
and make a vacuum, and of course the 
atmospheric air will ru^h m The 
proper way is to turn off all lights 
first, and finally the meter, thus leaving 
the pipes full of gas and ready for re 
Ughtiug 

Clusteriug of gas lights u tad All 
parts of a room should be as nearly as 
possible equally lighted, (be only note 
worthy cxceptioQ to this rule beiog 
la the cs^e of 4 dizuag room, wbe'e 
eoBceutrstioa of light upon the table 
u not otdy permissible but ts eiea 
demanded Hence in most <!a>es wall 
brackets give the best effect, and »uch 
tnaeses of lights as are afforded by 
pendants of many arms are to be 
avoided, or are omy required in very 
large rootna where portions of the floor 
area would otherwise be insufficieiitly 
lighted If care was only used to see 
that burners were property distributed 

many a dimly lighted syortment would 
be jirfectly illununed with the same 
Dumberof burners, which, when maased 
appear insufficient 

Where oonceBtrated ccihng hghts 
are needed for dimng towns, many 
armed pendants are seldom satisfiK: 
tory, owing to the shadows which most 
of them cast In these cases a single 

pow erfulargandor mcandescentbumer 

in a suitable reflecting pendant, or a 
cluster of flat flames similarly provided, 
will (pve a better result tl^ the luoal 
branched chawlehei, and witli amate- 
riel savuig in gas lor it tea cunoua 


from a greatly reduced quantity of 
gas when conceutrateil in a single 
burner ot an improved kind 

With regard to flat flaiuea, which 
are still largely u*ed for ordinary 
room lighting, the selection of glass 
gtobea is a very important matter. 
ItiDiiybe said at once that all the old 
fashioned •ljl» of glasse", with holes 
in the bottom about m diameter, 
for fitting into the brass gsJIenes of the 
older petteru veudauts and brsekets, 
ate objectioniWe The reasons for 
tius condemnation are few and simple 
It seems never to have occurred to 
the tuakers of these things that the 
gas flames inside the globes aro always 
wider than the openings beneath them, 
tlirougb which the air rcomred for 
combustioa passes , and t^t, as a 
rule, the hgbt of the flame u required 
to be ca«t downward Oas flames 
aluays flicker in these old fashioued 
glasses, because the sharp current of 
entering air blows them about And 
the light cannot ootne downward be- 
cause of the metal nag and its arms, 
and the glass, winch la always thicker 
and generally dingier at this part of 
the globe Perfectly pUin and clean 
glass abaorha at least ^ of the light 
tliat passes through it , ground glass 
absorbs J , and the ordinary opal 
obstructs at least J, and generally 
more Only those globes should be 
chosen therefore which have a very 
Urge opening at the bottom, at least 
4 in wide, through which the air can 
pisb without disturbing the fiame. 
The gUss then fulfli* its proper duty, 
acreening the flame from side draughts, 
and not causing mischief by a perpetual 
0 p current of its own Good opal or 
figured globes of this pattern may be 
med without disadvantage, because 
the light IS refloeVed down through 
the Imttom opening more biiglitly 
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tban if there were no globe while the %afe if the fixer U'e® hut prihoary care 
flame js fhflded and the hgbt diffused uHelhgence in the ^Vhat 

over other |arts of the room j h»*foheinipres.-edonfijersoriEtei!ded 

I h'CTS of ga. fires is that they must be 


Gas HEAmo Af‘FLiA>cEs 

Oas fires and water beaters using 
gaseous fuel are now h®mg used m 
great ranetyaod greater uaiuber yet 
at the tune of imtuig although gas 
coioFaciea and trade-meu deal most 
laigely in these goods the <ar° needed 
is fixing IS not made as proaaneal as 
it should be These applucces are a 
source of great conremence and ih^ 
bare reached an eminently prsctie^ 
stage yet quite recently the huad^ 
of one of our greatest technical losti 
tutions was poisoned (or a^pfarxiated) 
while lathing m a room whae there 
wi, an impioperly fitted heat«- The 
list of le»s nufiortaut people aha hare 
met death in this waj is reaUy large 
yet the gas appliances are per^t and 


fixed and connected id an effoctire 
manoer and the conditions under 
winch they are required to work mu. t 
be farouretle and conducire Co e£B 

I crenty and safety 

To nuke the tneamng of this Is^t 
Statenxent clear take the rery common 
«arc of people resorting to a gas fire 
because a chimney is defective and 
Will not admit of a oial fire being 
enjoyed The cbitoney probably has 
a down draught m certauj weathers 
. causing the smoke from a coal fire to 
be driven into the room and reodenag 
> It uunbabiUblr besides damaging 
furniture and decoration. In eueb a 
I case a gas Are mey be fis^ up ia frect 
j of the fire place and strange as it is 
when an odour of ulphur u pcrceired 
and the occupants of the room have 
headaches or other disagreeable gmip* 
toms, they either attribute the trouble 
to somelhiag eLe or they Uame the 
I coD-truciK>& of the gas etove It is 
strange that there boidd be such a 
popular nocos that the ubetitubon of 
a gas fire for a coal fire (susea the 
chiinoey to cea.e its inefEnency Of 
course it does sot asd the dotm 
draught (or whatever iroubleitmigbt 
be) coatioues ju°t the setae 
The real differeacemresult'hetwees 
a gas and a c«iei fire with ac ineffective 
chuaney is that with the latter the 
annoyance is of » rery pronounced 
TUt^ character but the products of 
eombuBlKta hoto gm being invisible, 
mislead people into thinking they are 
abeeat or that they can put up with 
tbem Let it be dearly understood 
that the action of a defective chimney 
IS precisely the same with one kind of 
fire as the other and although the 
ptudacts fram a coal fire when dnven 
into our rooms are the greatest source 
ofatiooyance the products from a gas 
fire ate a greater source of injury 
and of real danger to the human 
system Hith a gns Ere trorking 
tmler the-e conditioui, ue, w effect 
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are serve<l almost ashidly jf nebiil 
a coke or cliarcoil fire bumii^ md 
admitting fumes (prwlucts of coinbu-< 
tion) into the room now and again 
It IS essential for health and comfort 
that a gaa fire be connected mtb • 
chimney so that all products of com 
bustion pass an ay and in no nay dux 
mtb the air ju the room that we 
breatBe To effect this it is absolutely 
necessary — and this cannot be too 
strongly insisted upon — that the 
clumney be normally effectite Any 
idea that the in«taliing of a gas fire 
will remedy a dc/ectiie chimney »a 
incorrect and occasionally has an 
element of 'Unger as'ociated witb it 
Let this please be information also to 
those (,and their number i» manT) who 
consider s gas fire does not require & 
chimney at sil Occa tonally it is 
permissible to use a gas Bre without a 
chimney but such orcasiius are few 
An instence would be that of a shop 
with doors constantly opening and 
abundant ventilation but m such a 
case only a small gas hre could be 
tolerated mth any degree of comfort 
If we take the rererseof this and put 
a gas fire into a hath room without a 
clumney, the act would be poeitively 
suicidal, as the products of comlmsiion | 
are highly poisonous and conducive to I 
tephysia I 

Although dwelhag so long upon the 
subject of ehnaiieys, a n ^ mu't be 
addressed to those (end here again the 
number is many) who fuDy ^bevmg 
a chimney is necessaij consider that a 
piece of pipe thrust through a bole in ' 
the wall will do Tins is oo erruneous 
ides quite upon a par with the la»t 
described Bnefly a chimney to be 
effective must be earned aa high and 
a few feet above, the topmost part of 
the house, and this applies whether 
the fire burns coal or gas It is next 
to impo&ible to carry s ppe chunDey 
ngbt up the bouse so some means is 
adopted to connect the gas fire with an 
existing bnck chimney and Una Utter 
must be of normal efficacy 

Next iii importance to the trotibte, 
anildasgeriivougbJ about lj moEBmesS 


ihimuejs H the hoi ility of gi i res to 
lii,ht hack By tin l nie-inl igni 
tion of the gis at tin. pmiit wheie it 
first enters the «tove and where it 
tmxes with air in I'hat is calkd an 
atmospheric (or Bun'en) burner It 
wiU be found in all gas lieaters — ex 
cepticg the few tbst burn witli a 
luminous flame— that the flame itself 
IS Uue, and this is due to the gas 
m ixing With atmosphenc air m a 
mixing chamber or bulb below or at 
the back of the stove The trouble 
now being referred to is a habit some 
fires seem to have of igniting the gas 
in this chamber, and therefore fadiig 
to burn properly in front w here the 
flame and beat are required 
This may be due to several cause® 
such a« poor pressure or supply of gas, 
down dmoefat m the ibiiuney, or, 

. more prob^ly , too smaJ} s gas service 
pipe Formerly the gve fire makers 
gave no instructions as to wlist sized 
service pipes were needed for their 
different sized stoves hut they do 
DOW but, notwithstatiding thu a 
cooiQoa practice preraifs of makiog 
the connection or nrt of it nith a 
very oinaU sized luhMr tube 
what both fixers and users have to 
be cautioned of is the danger that 
exists with a stove given to hghting 
bock It u not a question of couihu® 
two products or of unburnt gii«ea 
eecapmg butth^tlvhenthega:IIgIlItes 
at the point in question the heat will 
cause rubber or soft metal tubing to 
melt with most deplomUe results in 
some cases The gss 'emce connec 
tion IS always ciose by where this 
Ignition occurs and it folloiis ttiat the 
metal at that point mU't get very hot 
The beat by the rapid conductive pro 
perties of iron or brass a at once 
transferred to the mdurubber or 
<mmpa tube cau'iugit tofu=e or melt 
Gas imaiedia tely escapee from the fused 
tub^ Ignites and quickly melts this 
I matenal back as far as it can This 
I bunung and destroctiou of the tube 
will probably bring the flame in con 
tact with wooihvork and the result of 
thb needs no detseribec^ 
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Tills IS perhaps, aa al-muin^ way 
of sliowiiig «h.it July h-ippen with a 
gis fire improperly connected, yet 
ererjone rvho has had experience of 
these articles must endorse what has 
been said The writer has expeneoc^ 
the dangers of rubber tube, but with 
no worse effect than a httle injury 
to paintwork Thousand* hare un 
doubt ediy had something similar occur, 
and no hesitatiou need be felt tc saying 
that injury to buildings by fire, to a 
more or less ««noua extent, has 
coaioionly oocuned from this came 
The rem^y is to hare gas fire connec 
tioQs made with iron, brass or copper 
tube, with screwed or hrated but not 
soldered joints Briefiy stated » gas 
fire need be no cause tor fear or alarm 
vn any way il it u connected with these 
hard metal tubas and woiks in con 
unction with an efficient chimney 
t Is only theae two points tliat the 
people have to ba cautious alaout. If 
they eustAsrscoiauiended there may 
ahlJ he the asnojaace of "lighting 
back (due to other causes, and which 
can be remedied), but there irdi be oo 
danger 

It la very doubtful whether (be gaa 
fire will ever supersede the coal fire 
entirely There are many agreeable 
associations with the latter, and as 
matters stand at present latter 
IS certainly the least espensire for 
given results In certain cases, how 
ever, and particularly for deepmg 
apartments or bath rooms and the like, 
gas fires display their utility to great 
advantage, and much canbegainri by 
their use if judiciously placed There 
IB Just one disadvant^e that these 
gas appliances have at present (but 
which doubtless will be remedied be 
fore long), in the fact that th“ heat 
cannot be regulated at all well If 
the gas tap Is turned down ‘ li^tug 
back ’ will roost probably occur, and 
this particularly if the fiame is fanned 
by auy little draught This is doe to 
the burners being made in ecicb a 
manner that when the gss supply is 
reducedtha entry of air into thomixuig 
chamber is not shut off in proportioD 


This fault H particuUiJy noticeable 
I when a goa lire of too Urge a size is in 
I etailed and the heat it evolves greater 
I than u comfortable It u a little 
Burptising that gas stove makers have 
I not overcome this fault, as it piesents 
no great diffloultiei Probably some 
I may have done so, but certainly they 
I make httle use of it, and tbeir cats 
I lognes moke no profession of such an 
unproretuent 

I The difficulty of disposing of the 
I dangerous products of combustion n> 

I most pronounced with the rapid water 
I heaters, called "Geysera This is 
I because the geyser is 6 lmo«t always 
I wantedinabathroom aniltbeaverage 
, bath room does not hare a chimney to 
It It Is the geyser that has brought 
about a uua^r of fatalities, not tie 
cause it u a dangerous apparatus but 
wholly because of the ignorance of the 
fixer* At the present time eachgeyser 
bas printed explicit directions regard 
log the fixing seat with it, and this 
has tended to overcozne all neks. 

In the fixuig of a geyter the gas 
serrice pipe should be of bard metal, 
(he ssoo as with a go* ftr« and >t 
should nevCT be of a scnaller sired 
pipe than the cunuei-tion provided on 
the epptuQce The chief care lies m 
di'posiu of the products of coznbus 
tion fliese must nctrr ilischarge 
into a bath rootn Such rooms ere 
always small — too small to receive 
these products and yet have an attno 
sphere safe to breathe — therefore t he 
finit thing to be done is to see if a 
chimney u available to convey the pro 
ducts to If there is a fireplace and 
rfumney in the bath room then this 
cd course, wiU serve best , but if 
DOt^ it must be seen if a chimney in 
another room can be made use of 
Atounung a cliunney is BViulable, it is 
important to see that its M.dniught is 
DOrmally good, So tliat the products 
from 111© geyser will be taken quite 
any freely and positively There 
must be an active and permanent up- 
diaiigJit In the cliininej Ja con 
neeting the gej'cr to the clnroncy 
sheet non pipe wiU serve but the 
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& natural combustible fibre with the 
salt of a metal burning off the ot^Dic 
matter and leaamg a stceletODof the 
oxide of the salt of the metal used, in 
so finely dinded a coodition that when 
subjected to the beat of ao; ordinal^ 
non luminous fiame it becomes mean 
descent 

Four years afterwards Cruicbshank 
took out a patent for a cage or mantle 
of fine platinum threads woven t'other 
and of such a shape and size as to 
thoroughly envelop the outer fwrtiun 
of the flame which causes its incandea 
cence Cruichshank hoiiever noticed 
that the luminosity of the wire was 
not so great as that emitted by beating 
the ondes of certain metals, and at 
tempted to ucresee tbs Ight eznis 
siMty by coating the platmom wires 
with a paste cf such oxidea, but with 
out much success as it waa found 
imposeible to make tho paste adhere to 
the BUrface of the wires for any leugtb 
of time 

Is ISiS Gillard first put the ruaou 
factureof water-gas onacomparativeU 
sucoesbful footing by introducing the 
principle of raising carbonaceous mate 
nal to incandescence in a enpoK fur 
nace by an an- blast and then toj'ctwg 
steam to forai the water g-is until tbe 
temperature fell when the steam vae 
cut off and tbe fuel again biowo 
up tu the necessary temperature to 
make water gas once more a {tfocess 
which u tbe hssia of all moderu water 
gda practice 

ater gas consisting of nearly equal 
s olumes of hydrogen and carbon mon 
oaide bums with a non lummoua I 
daiue and desinog to utdiae it for i 
lighting purposes GiUard den>nl a j 
cap or mantle of fine platinum wire, | 
which was suspended in the flame and 
heated to mcande<cence For eome ^ 
months this method of hgliting waa in 
use at Passey and harbonne but the i 
trouble which has wrecked all attempts I 
to utilise mantles of platinum soon j 
showed itself, and the light emitted ' 
by tile metal filaments rapidly grew I 

less sad less under the influence uf the I 

bunimg carbon monoxide and Gnalfy I 


theinantUa became eo bnttle that they 
fell to pieces 

In 1849, Frankenstein mtroduced a 
bmp m which the flame from oil or 
spuit was caused to heat to incandes 
I cMceanetted fabric, which iras coated 
with a thin paste of magnesia and lime 
I mixed with gum arabic Owing how 
ever, to the matenils being merely 
pasted upon the fabric and not soaked 
mto if, these mantles were very fragile 
and had oo durability Indeed it is 
an impesKihility to make a mantle 
exactly accordmg to the instructions 
given by Frankenstein, who as was 
af terwa^ explained by Werner really 
mixed with ius ingredients a little 
conunoo oatt, whereby some of the 
oxide* were cosrertM into soluble 
chlondes These soaked into the 
fabric and eo rtodered the manufKture 
of tbe mantle possible ' 

So fsr the work done I sd been to 
escabtisb the fora of tbe mantle and 
tbe priDCiple of obtiizimg tbe xnatenol 
ID a sufficiently fine state of dixuion 
to become bgUy lacsndeecent at the 
temperaturee given by an or6nary 
flame whilst Talbot hM clearly indi 
cated the way lu wbeh this might be 

The only son luminous flamee avail 
able up to this period were those of 
the spurt lamp and water gas but at 
this e^h Bunseu the greatest of 
ffeidelberg 8 gi-eat men waa plsaomg 
sod fitting those labomtones which 

have since then given so nch a harvest 
to the scientific n orld and while con 
sidenng the methods of heating which 
should be adopted on the workmg 
benches hw attention was called by 
one of hi- assjotanls — n iw hir Henry 
Boscoe — to the then novel contrivance 
of a non luminous gas burner Seeing 
at once the enormous convenience of 
such a eoitrce of heat, Puosen brought 
his ourvellou* manipulative skill to 
bear upon the subject and in a few 
weeks gave the world the Bunsen 
burner — a burner whicli haa done 
more for the gas industry than almost 

any dueovery or lareation connected 

with it, which liae made coal gas avail 
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aWe for fuel purposes, and ViAs enabled of a Bunsen burner the gas lieing 
itjn conjunction with the incandescent . wipplicd at ordinary presjurc, whilst 
mantle to hold its oirn against the a current of air was forced nt a con 
threatened nialry of theelectnelight 8id«able pressure up a centi-il inner 


The nest step of importance tn the ’ 
history of the incandescent mantle 
was the replacement of lime and mag 
nesia, which up to this time had alone 
figured as coustituenta of the attempted 
mantles.by osidesof a more refractory 
character, having the property of 
emitting a more intense light at the 
arailable temperatures 

In 1852, Bergemann noticed that 
ojide of tbonum when heated to m 
candescence emitted a beautiful light, 
while in 1863 Bahr, when liealing 
nitrate of erbiutn upon a pdatinum 
wire, ohserred that il swelled up and 
left a residue of omde, which emitted a 
hnihantgrseoishlight Hecommo&i 
osted this result to Bucsea, and they 
made a joint lavestigstioa of the sub- 
ject, the resttUsof which were published 
in Liebig a AimaUn for 1 86-1, where 
they pointed out that the osides of 
the jttnum group of raetaU, nheu 
heated to incandescence, emit a beauti 
ful light of great intensity 
In 1878, Edison patented the idea 
of coatinj platinum wires with oaides 
of Slice metals as 2ircomum and cenum, 
tbs materials being applied as soluble 
salts, acetates, oxalates, or nitrates 
which Here then buiut ofT, giviog « 
mote coherent structure than was ob 
tamed by CniicksbatiL , the coated 
wires were afterwards heated by the 
passage o! an electric curreut It is 
evident, therefore, that by 1878 not 
only had the principles upon which 
the mantles of to day aie constructed 
been publi'hed, but the oaidcs of the 
rare earth metals had been recoguiaed 
as incandescents 

la Eaglaad the first i^ctjcaj at- 

in the early eighties, when the Leins 
incandescent platmum mantle and 
the Clamond incandescent b^t -were 
for the fii-st time brought to tie notice 
of the public The Lewis mantle 
consisted of a cylinder or cone of fine 
fJaJjjJiuo gisi\7j- to Ibfi eniJ 


{Rpe, the injecting actiOD of uluch 
aim caused an additional supply of air 
thrtmgh Uternl supply pipes 

These mantles were never a great 
success The nec&»ity of using air 
under pressure w as a senous drawback, 
but the most important objection to 
them was that the surface of the plati- 
sun> was slowly corrmled ly the burn 
log gas and though the mantles 
yield^ a veiy good ught at first, the 
lununosUy rapidly decreased to a very 
low pouit 

la the Clamond mantle a conical 
basket of threads of calcined magnesia 
was employed, being supported in a 
small pUcinum cage point downwards, 
and the fiaiue was dnven into it from 
an inverted burner shore These 
baskets were formed by mouldiag a 
paste of hydrate aud acetate of mae 
nesia uiix^ with water into tlireads 
which were tbeu woven into basket 
form aud Ignited In this 8} stem the 
^ and air were at firai used under 
pressure, but m the later forms tbe 
basket waa converted into a mantle 
by ^uppo^t)Dg ) t w it li its apex ards, 

and an ordinary burner or the Bunaen 
ty pe was used to limt it 
The abore oientioucd processes eud 
researches really represent everything 
of Importance that was done prior to 
Dr Auer von MeUbaclis great sdap 
taiion , for the venous attempts to 
improve the Druniniond light, the 
efforts of Bourbouze M lesnegg Popp 
and Sellon, to render the platmum 
mantle a success and ouch publica 
tions as the much quoted patent of 
Stokei Wilhams have no real bearing 
on tbe subsequent latroduotiou of the 
mcuidesceot maatls 
Buosen s laboratory at Heidelberg, 
which eras the bcrthpUce of the Bunsen 
burner, ^so suppli^ the idea of the 
mantle m the form which has revolu 
tiomsed nur eyslema of lighting as it 
was here that Dr Auer pursued those 
idvdiiee jiuJ rs-jiaarrlMui rm tbe race 
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metAU and their sails nliich iifter I Instead of using the oxide of yttrium, 
wards stood him in such good Btead Ijttente earth and instead of the 
The most generally credited stoiy ende of lanthanum, cerite earth con 
of hj3 discoTery is, that whijat he was ' taming no didymium and but little 
boding a solutioa coutaisiag salts of ccnum may be employed 
some of the rare metals, the hqmd j The mantles made under this 
boded over, and erayorated <ai the patent served the purpose of accus 
fibres at the ragged edge of a pece of tonung the public to the idea but 
asbestos card which eerved to support commerciAlly were a total failure as 
the beaher and round which theflame the light they emitted haj^y cxce^ed 
was lapping This endoned them that which the Ckuiond basket had 
Hath such luminosity as to atiraot Dr gtien whilst they Wera far tnoie 
Auer 8 attention and he then devi M n-sgile 

a method of preparing a mantle of the A number of tests made between 
oxides of these metals that should fit 1886 and 1889 showed the light 
the Bunsen flame and should be made emitted to vary from three to six 
up of sufficiently attenuated fitamenta candid per cu&c foot of gas con 
to allow of the flame raising it to a sumod Ui« higher talue being rarely 
sufSciest degree of ucaadescence reached whilst oa aaiwg aanties 
It la more likely however that as ' with the purer matensls obtamable at 
the high power cl mcandesung pos j the preeent time accor^g to the 
aeased by the oxides covered in hi» prescnptioiia given ui the 188fi patent 
first patent of 18S5 were traditions in the results obtained are — 

the laboratory from the work of Babr - - . 

o&dBuuses Ibeappliaatiosofthepna ' I n L.. I 

cipleuhderlyingJalbotaaudFraiiken CMnooeiuoe «t ] CaailM 

Btcuis experiments to the fonnalion . Msnile !„ ,. i _ » uereft 

of a praotioahle mantle from these ' 

aalta was in reality the first great | I I 

initial step 


Be tliui 
give Dr A . 
credit for havmg brought into a prac 
tical form odds and ends of hnowfedge 
which up to this penod had been | 


II 


almost useless and wmch after another 
seven }«irs of work and eipmeoce Zircooia 
have resulted in one of tJi. most re l*ntha>» 
markable successes of modem tunes ) ______ 

In his 18S5 patent 1\e)sbacli pro 
tected the idea of making a mantle | ll1iissh< 


«0 j 


12 9 


2 4 


by saturating tlie cotton fabric and pow* 
then burning off using mixtures of *“ •' 
the salts which he gives as — 

60 per cent, of zircoma or oxide of 

20 oxide of lanthanum 

20 , oxile of yttnuro 

The oxide of j ttnuin may be dis 
penseJ with, the composition faemg 
then — 


■ws that a good deal of the candle 
if the earlier mantles was due 
to impurities y resent m the salts used 
and also to tlio fact tlat the presenp 
tiona used were continually being 
varied m hopes of improvuig the re 
Suite wiien obteiQsble tbona being 
Deed to replace the zircoQia 




t of 0X2' 


lanti auum 


In 1886 WeUbach took ou 
' second patent, which covered th 
of thoria either when Used aloi 
I mixed with nrconia oiigriesa y 
leodidyima JunUiana ajui 
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It ti EMiIent fnnu tlie test ol tin. 
foreign [xiteiits nliicb eoire'fwnd mjtb 
ttie I8S6 patent, tliat McUtach Ibwl 
the impression that a pure thons 
aianile bad » very high potrer <rf 
emitting light, and Oiat it tiM for 
this py.Ti>o«e tts.t he pitentcl it » 
in point of fact, if the Ihona 
he pure is eiuits praetitsdlr no hglit 
at fill though later espenmcc iduiaed 
that it had properties T,hich rendered 
it the most important of the uaidea 
used ID coastle manufacture, as its 
refractory nature gire-s a ataUhty to 
the feeble structure that cannot be 
obtained by any other Vnonn bod^ 

The tbona mantles made under the 
1SS8 patent gate a serrice of dcandiea 
per cubio ft of gas cODsuiaed, hut 
irhen soie uade mth pure thona, as 
ipta€ed in the patent, ibej pre a 
duty of leas than I candle jier cubic 
it of gv nhil't the other nMSturea 
Bliecifi^ in the pateuts giie results 
nhich hardly come tiithin the range 
of pTUctioal utility 
The use of certs, together niih 
thoru, IS mentioned in some of U eU 
bach e eaily foreiM pfdenu, but the 
ewt date at vilu^ it tvas first mOiaed 
that traces of osns bad the msrrellous 
eflbct ou the light enmieivity of the 
thoru mautle that «e find u> the 
maoilei of toilsy, is not yery clear 
It is endeut houerer that the nd 
yantage of the presence of sin-ill 
quantities of cena nas beginning to lie 
realised bj 1^91, irbcn »lr Mar 

kean, the chetiit.t of the 
lA eUt»cb Company read a lery inter 
esting paper before the boaely of 
Cbemical ladu<try, ami pointed out 
that the u^c of cena la bj no znesns a 
(lij,adrazitsge m small quantifies, as it 
adds to the constancy of the lUnmin 
atiog power Hegasea table showing 
the influence of the pr«»eoce of cena 
and also the influence upon the hght 
which increasing quantities of cena 
baie. Thus, foriiistnice, tlieordmaiy 
percentage of ceria is 0 Jo, and tta 
gives 2u candles foi a consumption of | 
d o cubic ft of pis, or 10 candles per i 
ft but an increase vu the percenta^ ' 


ut tern to 0 5 naluces this to 18 
csmlles for 2 5 culm ft A\ lien 1 per 
cent of cena is added, a further re 
ductwMi to 13 5 candles for the 2 5 
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cubic ft IS found , but, whilst the 
candle power lo I 43 2 per cent in 
1000 hoiua with the 0 S') per cent of 
ceru it ouiy lost 12 6 pei cent in 
one experiment, and 23 per cent m 
another, iiith 1 per cent of cena 
present originally He also, m the 
MOje paper, gaie the Composition for 
* mantle giymg a yellou-u-h light — 
lanthaua 40 per cent , Iboria 2S per 
cent , zircoRsi 30 per cent , and cena 
8 per cent —showing that at this 
period the use of small quantities of 
cena la mautJes containing thorm was 
by no means uuVdowd 

About tius date mantles OQ the 
Oonfinent began to show a lOarted 
tmpitAement, and in IS91-IS92 it 
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was j-eporteil that hart pn> 

duccrt new mantles jielling as mut-h 
as 16 and 17 caudles per cubic ft of 
gas consumed, and the same great 
improvement manifested itself in the 
Fnglisii mantles The cause of the 
great advance was made clear the fol 
lomng j'eir bj Mr Moeller taXmg out 
the patent of 1893, in which he songfat 
protection for thona in cmabmation 
vnlh very small traces — not exceeding 
1 or 2 per cent — of the oxides of 
certain other rare metals, such aa 
uranitim, cenutn, teibium ncodidy 
cuum samanum, praxeodynuuzD, 
yttnuin, and lanthanum The mantles 
of today nearly all consist of 99 per 
cent of thona and 1 percent of cena, 
as, although several o! the oxides 
mentioned, in minute traces, endow a 
non Innusout Ibena mantle with the 
power of emitting light yet cem so 
far transcends the others la its capacity 
of not only exciting luouBosity, but 
of keeping up the illununatiog power 
over a lung period, that as far as our 
preaent knowledge goes it is needless 
to look beyond it 

Many experiments have been made 
in order to detenmne the effect of the 
percentsge of cetia when added to 
thoria on the light eau'smty of the 
mantle, and the results obtamed vary 
in putting the lugbest light eoussinty 
St from 0 9 to 6 per cent of cena, the 
reason of tlui, discrepancy being due too 
number of small causesactingtogelher 

In order to get the maximum result, 
exact air adjustment is necessary and 
traces of impuritieg must be vctj care 
fully eluniDsted Under these cod 
ditions the poiut of maximum emis 
siMtj 18 reached when the mixture is 
99 per cent thona, and 1 per cent 
cena At tlus highest point, however 
the mantle is peculiarly senotire to 
au- adjustment and if this is not 
attended to in the most careful way, 
the results may vary betwe*>n the 
limits indicated Jloreover it is 
necessary tiiat the mantles should 
liave been most cirefuUy treated first 
with dilute alkih, tVieii with dilute 
acid, and should hnallj Ue thoroughly 


I washed with distilled water and dned 
I under conditions which preclude the 
poiobility of their being contarumated 

with dust 

I H these conditions are observed it 
u found that, starting with a pure 
thona mantle giviag practically no 
h^t, the candle power rapidly rises as 
traces of cena are added to it until the 
maximum is reached, when it again 
rapidly falls away with further mere 
menu of cena, the colour of the light 
Und^oing at the same time a very 
mark^cluage aDdacjuiiingsyeUair 

titles becomes gradually of a^reddi h 
character 

I The narrow hnilt within which the 
lugbest light eDUs'inty exists render a 
careful proportioning of the liquid foe 
soaking the maDtle of the greitesi 
imporUsce 

Lxpennients hove also bean made 
in orAer to try the effect wluch adili 
tioos of carious proportiona of cena 
have upon the Ufa of useful light 
emissiou which Che luautle possesses 
These show that with a iVelsIuch 
mantle made under the otdinaiy con 
diUoDB of impregnaiina the cotton 
fabric with a eolution of the tutrates 
of tboTium and cerium the higher the 
initwt litutniiiatiiig value, the uicie 
marked is the loss lu lightoveragireii 

, the ordmarv burning of a com 
! luercul elsbach mantle u u generally 
I found that the light increases for a 
I certam pen xl, and tiiat tlieii a stead} 

I fall in ulumiattiiig poner tales piJce 
I the untiol period ^ gam m light ecus 
' svvity being raoat probaWy due to the 
I mantle shaping itself to the flame, 

I whilst the gradual fail m power v hiefi 
takCi place after that period has been 
I oompleCed is chiefly due to dust par 
I ticleacootoiaing silica which are dravra 
I in over the surface of the mantle by 
I the chimney draught end which, 

I fusing on the ouUide of the flue Gla 
I ments form silicatea liavmg a lower 
poller of light eznissinly than the 
I oxgiual oxides Tlus point mil again 
be reverted to in the following lecture, 
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where I shall l»\e lo 'how the im 
portant bearing nhicli tlie form of the ■ 
£lameiit3 compQsmg tlic tnaotle has 
upon this power of keeping up its ] 
illuminating value 

biace the facts which 1 haveWmiglit 
before jou with regard to the th<ra 
cena mantle have been fully aveer 
tamed mnumerahle attempts have 
been made to evade the patent under 
which the Mel'bacb uiaulle is manu 
faettired but so far thooe atlerapts 
have not been of ninch profit to any 
but the legal profe aioii and the 
exports Indeed it tnaj be stated 
that the only mantle which in EDgland 
has had its pooitioQ placed upon the 
same legal fooling as the Ttetsbscli 
mantle is the bunhghl Qiaiitie m 
which advantage was taken of the 
power which oxides of chTomium have 
of exciting luaunoaity when super 
imposed on a ecructuro of elucniua 

In aome of the mantles which have 
been proposed small 'loaniiiies of 
acidulous bodies are added such ao 
silicjOBCid or the oxides of arsenic end 
antimony with the neii of convert tng 
a portion of the thoru into aiticate 
usemate et« but in no case that { 
hat e tested does the alteration improve 
the mantle either m life or bgbl 
emissivity 

In th( Vadlvr mantle a basis of 



by the patentee Voelkente a body 
made by fusing together a number of 
oxides m the electric fumace the 
fused mass so obtained is then dissolved 
in theeCrougest uitncaud auddiluted 
with absolute alcohol to the necessary 
degree A very good mantle baviDE 
great lasting power is thus {nuduced 
It is cUimed that the process of fusing 
the matensls together in theelectnc 
furnace alters the composition in some 
uuesplained way but the true espla i 
nation IS probably that all water of ' 
hydration is eliminated 

The Daylight mantle consists of a 
basis of tliona or lliorsi mixed with 
ziTCOBia nhichUthendippediacrflo- 
dioucuutauuagasalC of cerium lit sola 


tion and on luming off the collodion 
thecerxiisleft in a finely divided condi 
tioa on the surface of the thona 
There is no doubt tliat in this way a 
very high initial illuminating power is 
obtain^ sndl have seenmantles made 
on this principle which within a few 
houn of their ignitiou hate given a 
total iltununating value of 100 candles 
with » service of 21 to 25 caudles per 
cubic foot 

Tie Crattn mantle » hich is very 
hTgely adopted in Berlin isa mantle 
of this description produced by making 
» mantle of pure thona from a fabric 
of ranue aaturated with the nitrate 
and then dipping the thona basis in » 
mistiue of per cent thona and 
1 per cent cena the mantle so pro 
duced being of very considerable 
strength and retammg its newer of 
light emissivity for a mucS longer 
penod than the ordmaty IVelibMh 
mantle 

It will be well now to tabulate the 
oxides wlucb have been u<ed in the 
msnufiiclure of incandescent mantles, 
sod see the amount of light emitted 
by each under the conditions exisCtng 
la the mantles 


Light Eiiittsp b; Vaniors Oxibss 


OcCe 

rate 

mireul. 

MtiaU 



ZircoDia 

3 5 

! 3 1 

Thona 

0 5 

1 6 0 

Earth ililali 



Cente Earths — 



Cena 

0 4 

' 0 9 

Lanthana 

- 

6 0 

Yttna 


5 2 

Erbia 

0 6 

1 7 


0 4 

0 4 

Afumina 

0 6 

0 6 







Baryta 

Stiratia 

'tt 

3 3 

5 5 

fibigneaui 

5 0 

5 0 
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In utilising these oxides for the cuiy constituting the old “ Pharaoh s 
jDanu/acture cf jaantles, Jt is endeot I serpent does, sad the small bulk of 
that there are many points besides the mtrate becomes an enormously laiger 
power of emitting light which must bo mass of thorium oxide, so that although 
taken into consideration | m the mantles as now used there is 

Some salts shrink so much tlonn^ 1 percent of cena by weight, the pro 
the conversion by burning ato oxideo | portion by volume is !e-.s than 0 1 per 
that a mantle of very considenble cent 

initial size would have to be taken in [ Having got the basis of thona, it is 
order to get s skeleton of oxide of seen that in its pure tondition it only 
sufficient dimensions to fit the flame, I emits about half a candle of light per 
other oxides which promise well aa far cubac foot of gas consumed, but the dif 
as their shnnkage dunng formation I fereuce between the lighting power of 
goes, aie found to slowly vofatifa^e the pure thona and the commercial at 
under the influence of the Bunsen I once indKatesbowsensitoveit u to the 
Same, so that in the Zone of most in I exciting influence of small traces of un* 
tense heating the thread of oxide gets | purities When admixed with 1 to 2 
thmner and thinner, and gradually i per cent of cena, it acquires a power 
disappears , other oxides, again are of Jii^t rnussivjty combined with 
brought too near to their point of I duration wbicb u ucMualled by any 
fusion, and soften to such an extent I other knows nuxture of the available 
that Che mantle abrinks m where moet | oxides 

heated and gets intide the zone of , Many sttempta hive bees made to 
greatest heat, giving rue to a consider | explain m a satisfactory manner the 
able loss of light, whilst other oxides, marvellous power which the minute 
like yttna cite so disCinctty coloured | trace of ceru ha» of awakening to life 
alight as to Mohjecfjoosble Careful / the liglit-giviuo power of the mantle 
testing both as regards duration and In order that ue mantle may emit its 
htrengtb leads one to the conclusion full measure of luminosity it has to be 
tbaCof thaozidesgiven, choria, eircoma I bested lo the extreme huige of the 
and aJumina alone ran be used tor I outer tone of the Bunsen flame, end 
forming the structure of the mantle j here it le that the combinations take 
but alumioa has the dnwbock that pbc« between the products of ucom 
Che niantU is very hard and not easily piete coaibuscion and the oxygen of 
shaped in the blow pipe, ihnsksm tbe theeir 

zone of greatest heat and slowly volati The theory now most geseially ac 

lues, whilst zirconia manUes are hable cepted is that propounded by Or 
to cOQSidereblc and rapid shrmksge, so Buotc irfcoaicribes the high lUususa 
that thona practKally stands elw as ting effect produced by the trace of 
the ideal basis for a mantle, as it is cem as being due to a catalytic action 
easily shaped in the blow {Hpe flame, of the eame character as causes a piece 
gives a comparatirely small shnakage, of platinnia foil, whicb has been heated 
when the fabric containing the nitrate | m order tocleanse its surface, to become 
u being converted intooxide, and when i led hot when a current of mixed coal 
formed the mantle resuts the actioti of | gas and air u allowed to unpmge upon 
temperature for a longer period than ! it, the action here being due to the 
any other known oade I power which platinum possesses of 

Perhaps the most important property ! compre'Sing both coal gas and air upon 
Is Che enormous mcressc which takes I its surfMe, and rendering them so 
placewhentbonumnitrateisconverted . chemically active that they combine 
into oxide, as, if a comparatively small | on tl e aimace of the metal, and emit 
mass of nitrate be heated on pKtmuia suflicieDt hcet to raise the mass to a 
(oil It swells up so much the same I bright re>l 

way that the eulphocyanide of mer | ihercere miii) facts which tend to 
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“upport the theory that the light w , 
due to the particles of the oxide of 
cena being heated to a higher tempera- 
ture than that of the flame Ifyona 
researches on the cause of the Iudh 
nosity of flame, pomt to the splitting 
up of the molecule of acetj lene iintii 
the liberation of the endothermic beat 
contained in it as endowing the carbon 
particles with a tempeiature far abo\ e 
that which exiota in the flame, m> that 
the temperature of incandescence in 
the hydro-carbon flame is due to the 
heat of the combustion, plus the local 
endolhenme heatof the decompoeiUon, 
and in the same way in the mantle ti 
jsprolsiWy the heat of the flame which 
heats the whole of the mantle, ^u» 
the locally mtensifled points of esces 
siiely high temperature due to the 
catalytic action of the ceru upon the 
mixture of oxygen carbon monoxide, 
and hydrogen, that gives the intense 
power of emissivity that the mantle 
posaeans, the theory being made mure 
probable by the fact that uther aub 
itaneea known to have catalytic powera, 
when uaed to aufficiently amali traces, 
give similar although not such marked 
reaulta 

Sunftalit —Analyses of the 

" Fink Sunlight llantles show them 

be composed of— 

Alumias $6 SO 

Chromium Oxides 8 88 

Zirconia 4 44 

200 OO 

The tirconia being added to givegreater 
strength to the mantle 

In these mantles the alununa, if 
used alone would voUtdiae slowly at 
the heat of the Bunsen flame so that 
in the aoDB of greatest intensity the 
threads rapidly would become thumer 
and thinner until finely they would 
disappear, this point being arrived at 
before the mantle has been in use JOO 
hours , the Bunina, moreover is near 
Its fusion point, and is softened and 
rapidly shnnks The oudea of chro 
mium also slowly evaporate when con 
tinuously heated, so that the materials 


do not give much promise in making a 
goodmanUe, but whenmited tof, ether 
or when the alununa mantle m apnij ed 
withadilute chromium solution, a far 
more stable compouDd zs formed, of a 
pink eolotir, and it probsbli dis>:o(.uites 
slow}) when lieated for a long penod, 
yielding & continuous supply of traces 
of oxides of chromium, which are the 
realsourceof the luminosity andgradu 
ally bum off 

If, instead of an alumina lici-=is a 
pure tbona mantle be spray od with 
the chronuum solution, it becomes 
endowed wuh a certain degree of 
luminosity but this rapidly falls away, 
[ there being nothing to pre\ ent tl o 
voUtiluatioD of the chromium oxides 
The properly which the chroniiuin 
baa of locresamg the illuminatjng 

C rer and ftvlongtog the life of eucu 
ic bodies se it can unite with, u 
well shown tn the case of the Fshseh 
I jelm comb, wtuch wsa originally made 
of magnesia rods, and lasted barely 
100 hours, so npidlydid the magnesia 
{ voUtilise , when however, the idea 
arose of dipping the nagnesta rods into 
asolulioDof cwimo acid, it was found 
that not only was the power of emit 
ting light nearly doubled but that the 
life of the comb wee increased four 
fold 

Many attempts ha^ e been made to 
improve upon or alter the composition 
of tbe 90 per cent thont and 1 per 
cent cena mantle by mixing such 
bodiea as wrconia with the thona, but 
It IS nearly always found that any 
attempts m this direction tend to 
make the mantle far more susceptible 
to shnnkage whilst if the foreign 
body 80 introduced i8 present in suffi 
cient quantity to give any practical 
ecODoiny on the tboria saved, the light 
IS at once affected 

Ur Ernst Hints of Wiealadea, whose 
lesearcbea on the composition of in 
condesceiit mantles and the influence 
iff various factors on their light emit 
ting powm- are, perhaps, tbe most 
complete eior m^e, found that quan 
titles of neo-didyttiii lantliana and 
yttna Bp to 2 per cent have uo influ 
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ccce on the light emitted li^anuntle 
the retnatuder of ^7hlch coosiiits of 
Ihona and cena in the ratm of 99 to 1, 
that I per cent of zircotua just begins 
to affect the mantle, sod th«t lar^ 
quantities of an^ of these bodies haee 
a detnmental effect upon the light 
His experiments and researches are of 
especial interest, as they show fetrly 
coaclusiiely the mceptwn of the pre 
sent mantle from the compONitious 
mentioned la the 1886 or thona patent 
The tw o minerals ai ailable for the ' 
preparation of thorium salts at the i 
time of this pateot, and indeed up to j 
about 1832, were thonteaud wangite I 
These are found in Norway, and are 
crude hydrated silicates of tkonunt 
containing from oO to 72 per cent of 
thona together eith traces of eeeerel 
other oudes of the rare metals in 
eluding ccria From these the b (uid 
for impreguatuig the maRllea«a» nia..U 
without any special precauttons f«ing 
takes to ehmiiMle the (races of the 
other rare eaitha, the mantles made 
from this fluid beiug looked upon as 
con«istmg of pure tliona whilst Dr 
Hints end others found that by eio 
ploying Mhto methods id eeperstioi) 


M Mere used for the manufacture the 
composition of the oxides made from 
tfieduida obtained from these nunenh 

Tbonte Orao; U 
Thona 96 606 9i tl6 

Cena 0 391 3 162 

Neo didyuua and 
Lantbajia J 206 3 227 

Yttria 1 J9o 1 195 


compositions which agree very closely 
with acslyses mideof mantles sold id 
1891-92, and which yielded an lUumi 
natmg power of the same xalue as 
mantles made from h<,tuda of Hia 
composition 

Monazite, which is the source from 
which the thona now used i» obtuned, 
IS mainly composed of phosphate of 
cenum and lanthanum together with 
tie piospiales of otlier rare eartia 
amongst which la thonum m qiumti 
ties varying from a httle over 1 to 16 ' 


he considered extremely rare, has now 
been found to be very widely distn 
bated its chief sources being the 
Viuted btates Brazil Sibena, Canada, 
etc where it is found in the form of 
aaod produced by the disintegration of 
prunitiie rocks 

Cena being the main coastitiieatoi 
the mouazitc and occurring m far 
larger proportion than the tliona, is 
eepaiatM with a much greater degree 
of completeness at the present time 
tluD trail the oar* with the thona mode 
from orangite and thorite indeed, it 
was only a few observers who, pnor to 
1890 had stated that tbonte and 
orangite coQtauml cena 

Small ai la the percectage cl thorn 
111 tnoiuiate, and IVbonous as is the 
separation of live thoria from it, the 


ducoveiyof these Urge supplies of the 
■uineral has reduced the ^ice of (ho 
rium nitmto Mcording to Dr Hints, 
from iflOO per kUo at the end of 189i 
to the present price of about 30i per 


kilo 


Of late years sa importaut eaRUtioa 
has b^s introduced m the manufaO' 
ture of some mantles m which, while 
the mixture of 99 per cent thona and 
I per cent cena wae emploj^, the 

C Roipie under trluch tiemd Qeisoad 
ket waa made has been pressed into 
eerrice Aa pointed out m the previous 
lecture tlicse baskets were made in 
the early eighties by weaving togethw 


fljamciits ivhjci bad leen formed by 
aqueestng a paste of magnesia and 
maeneMuoi acetate through a suitable 
onfce, and the woven mantle nhen 
hoked could be rendered incandescent 
by meaos of an ordinary burner O’ 


to the threads being reduced toasuffi 
ment deciee of fineness 

On November 4, 1890, Luogren 
toed, out a patent for an improvemenl 


in the met^ of manufactunug the 
mantle, which was a great advance on 
Clamonda original process In this 
latter method it was found that it was 
troublesome matter to get a coherent 
untie owing to the tlireads at the 
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point$ of intersection not welding i 
properly the first threads laid on the 
mould drying before the cro«s tlireads 
were put on, so that when they were | 
pre«*ed together, the dned thrciuls 
cut through the softer ones and did 
not properly unite with them In 
order to overcome this, Lungren unsed 
his refractory eartlis mto a paste with 
somecombus ible elastic nutend and 
from this squeezed out the threads 
from which the mantle was woven 
after which operation the elastic I ind 
iDg material was burnt out As ex 
amples of suitablo rnatenals Lungren 
instances glue itu'sed with gljcenne ‘ 
i/id« ruhberdissolred in naphtha, etc 
and states that a ranety of matmals 
may be used 

Collodioa Mantles —At the 
present day coUodiun is rapidly coining 
to the front aa a vetucle for holding 
the inoiadeseent oaides 

In 1891 Be Mare utilised collodioQ 
lor the manufacture of a mantle 
adding the necesmry salts to the col 
lodion before squeezing it into thread 
Following in his steps Knofier in 
and later on Plaisseccy tool out 
patents lor the maoufacture of maotles 
by a similar process to De Mare < the . 
difference between the two being that j 
Kiioficr used ammonium sulphide for j 
th* demtration of tus ftbm whilst 
PUwsetty employed ealciucn sulphide I 
the objection to which is the trace of 
luce Idt in the material I 

Another method of the same Lmd | 
for oiaLing artificial silk which has a ^ 
coa»i lerable reputation, is that knowa , 
as the Lchser process which id i1« ' 
broad outlines somewhat resemblesibe 
Chardonnet but differs from it ID that 
the excessively high pressure used in 
the either method is done away with 
by using a solution of a more liqmd 
cbiraoter the thread being hardened 
by pissing through certam 
solutions It has been found that thia 
form of silk lends itself perhaps better 
to the carrying of the sails forming 
the iDcandescent oxides than the pro 
viousiuilutions, and mantles made by 
this process, which we will speaVof as 


Lehuer mantles show promise of being 
a most important development of De 
llaie a ongmal idea 

Mantles made by such methoda as 
Uioee of De Mare, Knofler rHis^etty 
and Lehner are clearly developments 
of the Clamond hooil, and not of the 
Auer mantle In the Clamond cU's 
the fihmentv are made by squeesing a 
homogeneous pasty mateml through 
iunaU orifices so as to form rods or 
thmula, and when the vehicle holding 
the salts IS burnt off the oxides are 
left m a thread of even density 

The Auer class consist s of excessively 
minute filaments many hundreds of 
which go to forma thread, whilst each 
filaoient when burnt off after impreg 
nation with the lUumuiatiug solution 
leaves a ramute rod of the oxides 
having a dense cestrsL portion, wlucb 
was p^uced by ths wilts by capillary 
attraetioo being drawn into the email 
tubes 10 iheieotreof the cotton fibre 
This dense central portion la aur 
rounded by a more or less spongy 
coating formed by the salte on the 
exterior of the fibre being reduced to 
oxides aod is kept lo a broken up con 
ditioo by the escape through them of 
the gaoes from the burning fabric 

In the UeUbach mantles you have 
this enormoua mass of small filatnen 
lary matter twisted m the thread into 
wlut after burning, becomes practi 
cally a fluted column of oxides whilst 
ID uieClamondcIassof mantle you have 
each aeparete filament that forms the 
thread standing out separately by itself, 
so that what appears to the eye to be 
one solid filament, reveals itself under 
. thenuccoscopeavaloosebundleofrods, 
I which vary m number according to the 
I make of the mantle those made by the 
I Lehner process having rather more of 
these separate filaments than tho°G 
mads by the Plaissetty and Knofier 
methods 

This alteration in physical structure 
has a most extraordinary effect upon 
the hght givmg life of the mantle, and 
also oa its strength, as after burning 
for a few hundred hours, the constant 
bombardment of the mantle by duat 
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particles drawn up W the rush of air jrive very good results and later he 


in the clumoey causes the fortnation 
of Bihcates on the surface of the 
mantle owing to sdioa being present jn 
the dust and this seems to affect the 
Welsbach structure far more than it 
does the Clamond type with the re 
suit that when burnt contmuoiidy 
the tVelsbach mantle falU to so low a 
pitch of light emiasinty after 500 to 
600 hours as to be a mere shadow of 
Its former self giving not more tbah 
a third of Its original light whilst the 
Knofler mantle keeps up its h^t 
emitting po« er to a much greater 
extent and the hehiier fabric la the 
most remarkable of all 
Cqiii6 Thssrt 1/ intfes — The history 
of the iDCaade>cent maatte has not I 
been altogether desoul of attempts to | 
introduce forme guitable for flames 
oth«r than those given by the Bunsen 
burner with a circular lube First 
and foremoit amongst these in the 
inception of incandescence come the 
Fahnehjelu comb made of a number 
of thin magneaia rods eet ui a back 
of £re clay eupported by an iron 
frame clamped aMve a smalt Bray 
burner ui a lucb water gas was con 
Burned Tile comb however as has 
been before stated burnt away in te«s . 
than 109 hours oaittg to the volauLcy 
of the msigaetia whilst the light ' 
which It emitted cron lo it» pnme I 
only amounted to 0 or f candles per 
cube ft although it was aftemonls 
found that dipping in a solution of 
chromic acid brought this up toneaily 
double value, and increased fonrfidd 
the life of the burner 
tVlien the idea of making a fabric 
was firmly established and the mantlpa 
began to be a sucenso De Mare tried 
to utilise the fiat fiame as a source of 
heat in which to excite a fringe of 
fabric soaked m a mixture of the vadts 
of tbe rare earths and burut off so as 
to give a comb of very fine oxide hb 
ments Tlie eflect produced fay this 
when properly arranged was extremely 
good In the burner cicplmed for 
this purpose he first tned wbt waa 
practically a Sat fiainc Euusea uhiob 


empUyed a burner in which the roal 
gasprr sr was forced out into the air 
ID so thin a sheet that tbe hydro 
tarhoDS ID It became thoroughly con 
Bumed and a non luminous flame was 
produced It was possible to do tin* 
in Pans os the gas supplied was only 
14 candles and the pressure at which 
it was distributed 4 to 5 id so that 
by Using a very small Bray mpple a 
thionon luminous flame wa* produced, 
which owing to the admixture of air 
being only just sufficient to give the 
desired effect, was hotter that the flat 
Bunsen flame It was attempted to 
introduce these De Mare plumes into 
hngUiid but the rere earths employed 
were held to be tbe equivalent of the 
eartba protected in nelvliachs 1SS5 
patent 

Another very effective variety of 
iDcandesceDt is to be found in tbe De 
Lery burner end ite cluster of baby 
mantles or tassels Taking a Buneen 
burner with a dome top in the sides 
of which holes were pierced at regular 
intervals, De Lery obtained a circle of 
•mat! Bunsen jets each of which 
raised to locandevcence a small tassel 
of the osdes of choixum and cenum 
These tasvels were suspended fooia a 
twelve armed circular support and 
bung IB tbe corresponding number of 
flames issuing from tbe top of tbe 
burner The effect given is most 
excelleot as the spreading of the in 
caodevoeoce over a considereblylarger 
surface prevents the irritatjon of the 
eye so prevalent with the ordinary 
mantle whilst the diffusion of light 
obtained in the room is distinctly 

A^great difference existv between the 
measurement of illuminating power as 
earned out on the photometer and the 
iBuminating effect which one obtains 
from illumiiiant* in practice Tbe De 
1 eiytasselbumer IS asgoodan example 
cffthi phenomenon as can be found for 
although it gives ie*3 light than the 
ordinaiy incanle*ccnt mantle when 
tested at the horizontal in the photo- 
oteter its illuajiaatiiig effect is far 
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superior, and the being mostly 

cast m a downr^ard tlirectinn, illutur 
nates the surface below the burner, 
whilst with the ordinary manlle the 
hulk of the dluTnination la thrown 
from the horizontal upwards, owu^ 
to the form of mantle being a cone 
These burners with their tas'seb have 
proved very succc^aful m America, 
and I am informed that they will 
shortly be introduced into this country, 
when their no\ elty of appearance and 
excellent effect will undoubtedly go a 
long way towards making them a 
success 

Attempts have also been made to 
strengthen and increase the amount 
Ql bght obtainable from the ordinary 
shape of mantle a noticenUe en 
deal our m this direction having been 
madeV^Pki'setty, who, noticing the 
great intensity of heat produced over 
the email area immediately above tbo 
burner top, and the tendency which 
mantlee 1:^ to shrink at this spot, 
attempted to both strengthen the 
mantle and increase itshghiemissivily 
by braiding the mantle with elocks or 
seams of the seme incandescent mate 
nal as that of which the mantle itself 
was composed The result, however 
did not give ^mise of any very great 
increase in Uluminatmg power, and 
theidea has been, 1 believe abandoned 
Plaissetty also made mantlee coosut 
ing of plaited bands of ropce, each 
perfectly distinct from the other 
which were hung from a centra) sup 
port around the mantle heail and 
which could be burnt ofl the con 
Sumer, as no shaping was required 


Gauging and Ullage 
OF Casks. 

Ik taking the dimensions of a cask, 
it must be carefully observed (1) 
Hiat the bung hole be in the middle of 
[ the cask (2) That the bung stave, 
and the stave opposite to the bung 
hole, are both regular anJcvenwilhin , 
(d) That the heads of the ca«k are 
equal, and truly circular if so, the 
distance between the m<ide of the 
chime to the out«ide of the oppo«ite 
stave will be the head diameter witbm 
the cask, very near 

Rcue —Take, in inelies, the inside 
diameters of a ca<k at the head and 
the bung, and also the length , sub 
tract the head diameter from the bung 
diameter, and note the dilfereuce 

U the m«a<ure of the cask is taken 
outride, with calliper®, from head to 
bead, then a deduction must be made 
of from 1 to 2 in for the thickness of 
the heads, according to the eizo of the 
cask 

1 // sfoie* of tke casi, &e(ueen 
th< tuny and lAe /lead, areconstdera&/y 
cuned (the shape of a pipe), multiply 
the difference between tlie bung and 
head by 7 

2 ^(Aealates be o/a medium ctirte 
(the shape of a mola3<ea hogshead), 
multidy the difference by 65 

3 ijf tfce sMiM eune tfry /letfc (leis 
than a molasses hogshead), multiply 
the difference by 6 

4 ff the states are nearly itrajghi 
(aUnostacyliader), multiply the diBer- 
ence by 55 

5 Add the product, in each case, to 
the head diametei , the sum will be 
a mean diani“ter, and thus the cask is 
reduced to a cylinder 

fi ilulttply the mean diameter by 
Itself, and, then by the length and 
multiply, if for wine gallons, by "0034 
He dilferenoe of dividing by 294 (th-* 
usual method), and multiplying by 

0031 (the most expeditious method), 
IS less than SOOttia of a gallon in lOO 

^UOBS 
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Example — Supposing the head du 
meter of a cask to be 21 m the bung 
diimeter 32 in and the Jengtli of 
cask 40 in what is the contents in 
wme gallons • 

first Vanely 

Bune-il smeter Brought tip stS IS 

IleaJ-dlaneter Ji iMiglli 49 

PJffcreore ~i 9SM 49 

Mslllpli r T *034 


[C»i 


Multiply hy 
opj Square 


II llhgaLlpv 


To obta □ the contents of a simtlae 
cask IQ ale gallons multipl; 35046 40 
by 00278S and we get 97 6012 (or 97 
gal 5 pt ) 

Oaugin^ of Casks in Im 
penal (Brittsb) OallaBS, and 
also mUnited States Callone — 
Ifafmg sacerUined the tane^ of 
the cm sod it* tntrxior dimensico*, 
the follotviDs table will facilitate the 
ealeuUtioD o? its capaaty i 


Dmde the head by the bung dia 
meter and opposite the quotient in 
the column H and under its proper 
rsnety istbetabuJarniiinherforunity 
Multiply the tabular number by the 
square of the bung dumeter of the 
giveu cask and by its length, the pro 
duct equals its ca(»aty m imperial 

gsllODS 

Required the number of gallons in a 
ca»k Cist tanely) 24 in head diam 32 
bung diazn and 40 in iq length * 
33p4C( K see Ubli f»r lahnlsr ho 
«MI95tahulat So for unity 
S2X32IS less equaie of hung dlss 
ssise 


^imffslnpo algsHuos 


. .-I) will eon *« thin 

loto V 8 sslIoM lod U 8 ga out auUlpl td 
by »}3«qaU Inpitl*’ plhpBi 
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To Ullage, or find the con 
tents in Gallons of a Cask j 
partly filled — To find the contents ' 
of the occupied part of a Ijing caaL m | 
gallons 

Ki.le — Divide the depth of the 
liqui 1 or wet inches by the hung 
diameter and if tl e quotiei t is under 
5 deductfromthequotient one/o«rA 
of what it IS less than 5 and mult ply 
the remainder by the whole captwnty 
of the cask this pioduct will be the 
number of gallons in tl e cask But 
if the quot ent exceeds 5 add one 
fourth of that excess to the quotient 
and mult ply the sum by the whole 
capacity of the cask this product will 
he the number of gallons I 

1 — Suppose the bung 
diameter of a cask on its bilge ts32iu ' 
and the whole contents of the cask 
118 60 U S standard gallons re 
qiured the ullage of 15 wet inches 
82)16 00 ( 46875 
5- 46876b 08126— 4s 0078125 
40876- 0078125 b 4609375 x 
118 80s 64 769J75 U S gallons 
BxampU 2 —Required the uliaM of 
17 wet inches in a cask of the above 
capacity 

32)17 00( 58126 - 6s 03125 - 4s 
0078126+ 63125s 6390626X 
118 80 61 040625 US gallon* 


length and thecapiLity 118 80 gall iia 
ae above required the ullage of 21 

40y»l 000( 525 - 5 s 025 - 10 - 
00»5 + 525 s 5275 x 118 80 s 
62 667 U S gallons 

Note — F ormerly the Bntish wine 
and ale gallon measures were sicuiUr 
to tl ohc I on u ed in the United States 
and Bntish Colome 

The folio 1 iig Tables exf ibit the 
comparative value betw ecn the Un ted 
Statesandtlie present Bntislimeasui es 

win* prtU etc gal q pint g 11 


» gal si fitkln —soil 
31. — I htnti - 3S : U 3 

se s > bettb 14 3 e I 

ISS - I butt s I 9 3 1 3 

To convert impenil gallons into 
United States wiue gallons multmly 
the imperial by 1 2 To convert U 8 
gallons into imperial multiply the 
U h wine gallons by 833 
51 U S ale gallons equal 60 imperial 
gallons therefore to convert one into 
other add or deduct ^th (\an 
Cleve ) 

The best metl od u to take the length 


Pkoof — 64 040626 + 64 759375 j witli long callipers winch allo \8 I 


sll8 %0ffaUoni 


for end wool and c rcumferenoes at 


To find the ullage of a filled part of ! bung and end (at limit of internal 
' ' ’ capacity) after markmg off depth of 


a standing cask in galloi .... 

Rut-E — Divide the depth of the | chime and end wood and 
liquid or wet inches by the length of | ference of middle dianu 
the cask then if the quotient is less at qn« ' 
than 5 deduct from the quotient one ' “ ■ 

of what it is leas than 5 and | 
multiply the remainder by the whole 
capacity of the cask this (nodoct 
will be the number of gallons But if 
the quotient exceeds 5 add one-ieniA 
of that excess to the quotient and 
mult ply the sum by the whole capaoty 
of tl 6 cask this product will be the 
ullage or contents in U S standard 
gallons 

— Suppose a cask iOm m 


of total length from each end 
-measure both and take the mean 
not halfway betrveen bung and chime 
which differs Having found tbe 
three cucumferences set 7 on B Co 22 
on A on double slide rule (which can 
be bad from any dealer in hydrometers) 
and under circumference on A find 
diameters on B or multiply circum 
ference by 7 and d vide by 22 Having 
found the three diameters set length 
inches on C to 49 (being the multipher 
ot frustum) on D and over once the 
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bungiliiniete'' oncfthcenl Aiul tVKe 
the middle di-imeter on D wiH he 
found tbe galbns ou C the euzn of 
nbjchig tbe total oou tests This is a 
sure method ( toglioh Mechanic ) 

To find the amoutit of water 
in ft honzontad cplindiical 
holler, partially full , or to 
check the quantity of water 
evaporated from a eteam boiler 
of this shape — To find the quaa 
tity ot water m a homonial cylindrical 
TCsdcl the firat thin^ to do to find 
the area of that part of an end plate 
which has water against it end wbieh 
mustforcoaeegmeatolacircle Hm 
mg found this area m square teel it 
now reuiaias to tsultiplv hi tbe length / 
of the hodcr la feet which mil gtee i 
the number of cubic feet of water it 
coutaiua and this diMded by b{ (.6 23 
actually) will gire the amount in 
gallons 

A rough and ready method of finding 
the eres of a scgmeat of s circle such 
M Fig 211 IS tofiret find (he full area 



of the circle (which is a staple calcu 
latiOD VIZ multiplj the radios by the 
radius and multiply thia by % 1116 
thua for a circle of 4 ft diameter 
2 y 2 X 3 141b ^ 12 5t>64 ft or say 
12) sq ft > Haimg found the area 
of the full circle divide this by twoand 
thk w-m give the area of the bmer 
half of tbe circle below tbec^trebne 
and (here then rema n? but the upper 
irreguUr part to be dealt with To I 


meaaare this it is calculated as a rect 
ao^e B3 follows 'Measure the length 
of tbe chord an! the length of the 
eentoe line (diameter) and then mul 
ti^y the mean of the e by the height 
from the centre hue to the chord 
Thw wiU give the approximate area 
not exact, but approaching exsctncbs 
and ruthcr lesr f bin the true area. 

Tbe correct tnatheoiatieal formula 
for hndiog the area of a segment of a 
circle la to first find one fourth the 
square of the chord and add W this 
two-fifths of tbe square of the height 
of the segmeat Find the squire-rcot 
of the preceding sum and then oiulli 
pl\ bv four thirds of the height of the 
segment 
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nes^ Wteii cooled it J> t-iicii out )n 
r^TT•nTv^<-^ thc<OnpeDf Ws Tlic^e bars aro then 

ValtUlNlf roOnA into «hat w callcKl a “ nhbon, 

.? .is 

Wood, leather, paper, and sitQilar sub- paper, and retaining their original 
stances, and in some instancea.nietala, I \iKlth These nhbons are then cut 
are gilded by coiermg with leaf gold into pieces in siinare, and placed in 
affixed by an arihesiie material This nhat is caUicl a “cutch, nhich con 
material la usually one of the difierent j sata gf a pacL of French paper leases 
fcmds of gold size resembling ptrehment, each leaf J in 

Materials tfWd ?i’c — VeUoir square, and the paeV measuring from 
ochre 1 part, copal Tarniih 2 bn'eed } in in thiclness. They are then 
od, 3 turpentine, 4, boded oil, 5 beatenfor J houruponagranitebloch. 
Mix The ochre must be reduced to with hammers weighing from 12 lb 
the finest powder, and ground vfith a to 16 lb after which they are tahen 
little of the od before mixing out end placed in another pock of leaiea 

Gold Ltaf. — To produce this u called a “ sbodder These leares are 
the bnsmeas of the gold beater The , in square, and the gold id the 
process of gold beating is exceedingly | sbodder is heateu for 4 hours with 
mCercstuig m its various details, amt i hamiaerv neighing about 9 lb 
IS one wluch requires the exercise of i After being bsatea m this isanner, 
much judgment ^lysicel force and the gold Imies are taken out of the 
jnechaiucal skill The gold inuxt first I sbodders and placed in what are called 
be properly refined The process is ' “ mould' These moulds consist of 
as follows The coin u first reduced packs of leases iimilar to other packs, 
m thickness b} being rolled through and imdc of the stomach of an os 
what IS known as a ‘ mill, aroachme After being msda raadj in the moulds, 
coneustmg of iron rollers operaleil by | the gold is beaten for 4 boure more 
steam power After being lolleil tt i with bammers weiglitug 6 lb or 7 lb 
IS annealed by being subjected to I each 

intense heat a hich s^tens the metal I It will be noticed that the thinner 
It U next out up and placed in jars I the leaf becomes, the lighter xre the 
containing nitro tnunatio acid, which I hammers used, and it is also necessary 
dusohes the gold and reduces it to a ' in besting the gold, especially m sink 
mass resemhhng Indian pudding both j mg the mould that the blow should 
in colour and form This solutionis be giien with the full flat of the 
next placed in a jar with copjieras hataiuer and directly in the centre of 
which separates the gold from the | tbo mould bbould the beater sti ike 
other components of the mass, in the j with the edge of the hammer, there is 
form of grains every chance that the leaf will be 

The nest process i* to prt^jetlj alloy l»okenand the pack spoiled The leaf, 
the now pure gold, which, l»nng mixed after beuig taken out of the mould, is 
with a small quantity of borax, is cut into squares of 3| in on a cush 
placed into an earthen pot called a ion of leather, lifted carefully by means 
crucible (coated beforehand tvithaclay of a sort of tongs made of wood and 
to keep it from cracking) ami then placed lu the book This requires 
placed la a furnace, which is raised to great dexterity, for the leaves are so 
a white heat. thin that they would cniiople up if 

The gold, when melted is poured i not carefully managed 
into an iron mould made warm and Athen they are lifted by the tongs 
greased inside, and when coW, forms j and placed over the leaf of the book, a 
an “ingot, ' wluch measures 10 in mi ^i,^t puB of the breath is directed on 
length by 1 in m breadth and thick | them wIucU causes them to he e\ enij 
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They are now Ijetw sen 600 and 700 I <dd fat linseed oil , w hen ground aa 
times thinner llwu before Ij e heating etiffaa p<«siWe, iJ ough t to be kept for 
commenced, and il "OuW ule about eereral years before it is used the 
2SO,000 of these iea\es to mate the longer it is kept the better it becomes, 
thickness of 1 ui The leareearefrom as it aojUires a rich mellow fatness 
i m to 3^ m square and are packed When tlus ai 2 e is to be appbed to work, 
in books of common paper lidiiag the . take aa mutb as is ueeessary, and iniz 
surface of the leates rubbed witti red ' it up with a httle good fat tolled oil to 
chalk to preient them from adbenug i a proper consistence, neither loo stiff 
to the gold I DOT too fluid , then apply the size to 

Pach took consMi of 2o leaies and the ground, laying it lery regularly 
there are 20 books in wliai is known as ' and rather fully, yet not so as to run 
a pack or tall into wrmkles Gilding with od 

The different colours of the gold leaf site is suitable for large picture or 
are produced by asmi!) alloy of copper looking giias frameo figured or lettered 
or silver, the former givmg a deeper i aigu boardo clock faces and various 
and the lattera paler tinge to the pure articles exposed to the weather, where 
gold Gold foU IS made in a ainular a great breadth of gilt surface us re 
manner to »ld leaf except that the quired, as it possesses more durability 
sheets are tluclc sad asiiealed eepar , sod hoMoeas tbso any other kmd « 
ately while the chief distuictioD is ' gilding, particularly when the gilding 
that ithaa, if agenuinearticle, uoalloy u vamisbed before it becomes foul 
whatever The article known as I ^Vhe^ it is necesMry to reiamuh old 
German gilt is not made from gold at ^ gilding ui oil such work ought always 
all (' Plumber eud Decorator ) to be well cleaned from dust grease, 

SKeUQ'M coiTbik: — Takea<|uaotity ' or any incrustation which coiere the 
of leaf gold, mixitwichasiueU porUou , surface otherwise theiamish will not 
of honey to a fine paste, add a httle dry iff bird, but will remain cloudy 

S m arable and su^ candy, with a and tacky ao os readdy to reUin dust 
tie water and miaall welt togelber aud flies 
Put It in a shell for use I Week Odd Siir —Pul 12 gel ha 

Ttit for Gold Leaf — A^ly a drop seed oil into the u on set pot , aa soon 
ofnitncacid to she leaf , sf it is pure I as it has boiled 2 houi^ mdually 
gold It w ill remain its proper colour, introduce 12 lb litharge Continue 
while if It la not genuine it will turn i the boding very moderately for 6 
black at the spot touched by the houra let it remain until next mom 
acid ling then bring It toasiinmer and run 

Srortsirty Cold List is jajmaiera , lOlh gumaniuieauiligiil oil When 
gold Bire kept till very toight and tough these t»o runs of piiii are poured into 
from age and then heated up and ' the iron pot put iii 7 lb burgundy 
coived wnth 1 gal rery old carnage ptch continue the boiling and keep 
varnish to 9 gal gold size Thu is faiiling it down is directed for the 
usedforlayingon Ironzeand oJeognld best gold size, toil it moderately 

by writers, gramers, japanners and | strong hut not over strong and when 
gliders Thegreaterthe proportiono/ rtjfit, oiiv it with 30 gal turpeofiae, 
cam:^ varnish, the slow er it wifl dry ear more if required this should be 
Some paper stamers like it to dry ( left a httle thicker and stronger than 
quicker than others, and writers aod yapanners gold sire as it is used for 
gramers like it to dry quicker than paper stamers to Uy thcirflock on, and 
gilders and japiimera <Por JaPAv ) ought to dry slowly in 2 hour 
hEBs Goto Size, »« Paivts Tab I Wd Doedcr for Gilding — Gold 
BIsiiES AWD Japa'S ) powder may be prepared in three 

Fat oil Cold Size is made by gnnd ways <o) Put into an earthen mortar 
ing good Oxford ochre very fine u | some gold leaf inth a httle honey, or 
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tbick gum v.ater and gnml 'he mis j cut or olhctvM»e prepare, the gold leaf 
ture till the gold leaf la reiluced to i on 

extremely auiiute particles AVhen j Another e«-ential tool is the “ tip, 
this IS done, a little warm nater will as in Fig 213, this being abroad, 'ery 


naah out the honey or gum, leaving i 
the gold be^nd in a powdered slate I 

(i) Dissobe the pure goM, or the { 
leaf, m uitro muriatic acKl, and then 
precipitate it by a piece of cof^r, or 
hy a solution of iron sulphate The ' 
precipitate, li hy copper must he 
digested in dctilled vinegar, and then j 
washed, hy pouring water over it! 
repeatedly, and dried This precipitate ' 
wdl be in the tortn of very fine pow der ' 
it works better and is more easily 
burnished than gold leaf ground with 
honey as aboie 

(c) The best method of prepanng 
gold powder t by heating » piepsred 
amalmm of gold, id au open clean 
crucible, and coutunung the strong 
heat until the whole of the tnerturj 
u evaporated at the same lime con I 
stantly atimng the aualgam with a 
glaas rod \S hen the mercury has > 
completely left the gold, iheTeiusmiug 
powder u ground in t Wedgwood 
DOrUr nith s httle water and after 
TTArds dned Jt is then itt for use 
Although the last mode of operating 
bag been here giieti, the operator can 
not be too much reminded of the 
danger atteuiluig the sublimation of 
mercury In the ainalt way here 
described, it is unposiible to opeiate 
witlloutdanger, It B, therefoic better 
to prepere it acoording to tl*e fnruier 
directions than to riik the health hy 
the latter 

Tools — The tooU required are not 
numerous The Erst u the wider s 
cushion or pad This consists of o strip 
of flat wood about 8 m by dm covered 

first with three thicknesses of fine 
flannelstretcliedon, these beingeoiered 
vntha thickness of soft chaiiKa»or wash 
leather, this being secured hy tacks 
round the edge of the board A loop 
1= proiided beneath, for the thumb, 
and a piece of pcirclitnent is lacked 
halfway round formingawsUorwind | 
guard 3 in lugh, as Fig 212 The 
chief use of !his cushion or pad is to 
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thin brueb mode by gluing camel, or 
more u«ua)ly, sijuurel hair bethoea 
two pieces 01 thin mrd 
A ' bob, as Fig 214, isaUoDtces 
sary, this being a round pod of soft 
chamois or wash leather, stuffed with 
cotton wool Us uso is to press the 
gold lest down as requu'td 

In addition to these, point brushes 
of suitable stzes and shapes are requi 
site for applying the gold ‘we etc , 
and a modemtely sharp and smooth 
ei^ed knife is tequimd for cutting the 
lea\es as they he on the jiad The 
knife should be sharpened on a fine oil 
atone, aa anytlung like a coarse or 
'• saw edge is not suitable for cutting 
gold leaf The knife has a long flexible 
tdade, which should not he too sharp, 
set in a light handle hke a palette 
knife it most I* always kept clean 
and bright In cutting, the edg° of 
the knife u brought down perpendicu 
larly on to the leaf, and then a slight 
sawing motion gi^^n 

GoU leaf IS sold in books of 25 leaves, 
each about 3 lu square Itisreckooed 
by thebundred, thatis. the conlenta of 
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/ourt«xl£is aa 1 ^1 lerm-tl uhteair rk 
to rf (Uire so ) u trMla, o t >a> 

manyWks There are 13 »»n»-ltMo£ 
tint raripog from a deep orange rod 
down to a white ap pr xiroaluig rfacr 
The gol I from wh rh p, i i leaf la maile 
must he \eiy pure tt u hammered 
out after it haa been r )>el a.i itno ae 
paper ly t>eingpuil>elween the leaaea 
of a Ixx k f jjarchmeut an I ealreinely 
thin rV UR callcel i,ol 1 >iestten akm 
the Ixj k lx then la 1 upm a Uicfc. of 
marMe an I l«aeen with a heavy 
haiozoer IVheii lie Jea»M fa Hare 
extenlol to the full eiae f the Wk 
they are Iviled an 1 each jxrti n la 
placed bet ee i the lea ea f »n ther 
book whirh La hatni ere<l <u Ijefore 
Thu proce:ft u v tiniie>i ( It the re 
<jUM te thizineaa ]tac<jUir«>} Pale leaf 
told haa a greenuh yellow t liair an I 
u an alloy f i, 1 1 with »iUer lAitcb 
goll la copper leaf cr loured yellow by 
the fumea ot nne (t u rnueit chcapr 
than tru>' gr I ] leaf as I u rery useful 
nhare Ivge juantit ea of gi) log are 
waatcil m placet here t can 1^ le 
fended frotu the weather >y >>< ni, 
eoveretlwithyaiTiLh iichan'eacol ur 
if e»po«(l to mo ature StI er leaf la 
prepared tn the name monseraa ibai of 
gold but la liaVU to camuh except it 
lawellprotectedl) lan uh lie er«<l 
with a transparent yellow van lal it 
hae much the appearance of i,<>Il 

Froceasee 3! Oivlt o/ r tWi ey 
It jn»y Kvj 1 thot there are 1 nt two | 

methods of ipl line, — f ■■ outdoi r 
work, tostan Ithe leatl er rthntwh ch 
willwa h and ucallel Itpllob tbu 
isperforu cr] by mear R f ilor amnh 
The other w calle*! water r bumvd ed 
^ 1 ng it u tl e m at fa- uliful and 
best ailapted for hoe work mich as 
frameR art cles of furniture etc or 
as apphei] f r the internal iec rat on 
of rooms. 

Ilov! to cut joll laif wlrnnjvxrtd 

An Amenc.-in author states that if 
gil lera try this method they wCJ fi I 
that they ran Uy twice the am mt t / 
leaf lu a gi eii time will the least 
waste of leaf I rocure a lioanl i ft 


in lejgtf ml ^ in wile lay the 
boc4 of leaf on tlitv firar*! an 1 with a 
knife IT p IT f shears cut the back 
of the leaves off where they ate 
bounl together Take a small piece 
of unbleacheit mushn wet it with 
clean turpentine and with this rub 
over the top lij er of paper Lift the 
paper a 1 1 plate on your board eo the 
*«h,e f the p«pcr will eiteo 1 half an 
mch r HO er the edge of the board 
so y u an ( k it up with ea.Re Care 
ah oil Ije uleu n C to get the cloth 
tw not r tie turpentine wfll go 
thr ti,h the hrat layer of paper and 
leaf to the iteconl and st ck the two 
t >i,ether Vrocewl in this n ay untd 
abi ut half of the IjooL u lifted if you 
nceil that mu h It is best not to 
1 ft too (Oil b st « till e until you get 
It cut tl e KUe wsotol as it will ban 
die and cut much nicer if done w hSe 
the pper is Ismp 

The ahive process is intended for 
tsr^strips nly hor^m stnwsod 
Holer in place of ettin., mto tur 
peotoe lift the flnt later of pnper 
sod give It a few rul a on v ur trouaera 
leg to |.,et the chalk ff snl then a 
few rubs on your icur Then place 
fjvck on the atxl presi erealy sad 
hsnl with the eilge of your hands 
Take care to keep the paper from 
tnoting on the leaf as it will tear it 
if m the lea-Ht I t 

One leaf can be cut in pieces email 
enemgl to Is S or 10 ft of slnpe 
«i I with a lulo practice it can be 
done ery epew! 1) too In cutting 
loll the paper so that the pieces fail 
on the board with their endi extending 
over the edge J in so you can pick 
them up with tl e thumb and fore 
finger Never attempt to cut the leaf 
with new or newly groun 1 si cars but 
get the ones with wju J your wife 
alJone the cl il Iren t use these will 
be yust right 

In using turpentine lo not lift 
more U an « ill 1 f r the j V in ! an I 
as it « II fry u[ an I con e off ai I l>e 
waste 1 anl *t ck I l! e pajer so y u 
can t j,et it off 1 us m, tl o out i le 
la f r cover put it on 1 dc ^uile wet 
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or tbe leaf \v\II not come off Tie 
finisli on the itipcr '\ill slick the leaf 
and paper together if allo^ ed to diy 
Diisoinny hold /roll Odt Artidrt 
(a^ Iron and steel articles are ungilt 
without any injury to themselreo 
dipping them into a bath of 10 parts 
potasnum cyanide and 100 of water 
and connecting them with the poetise 
pole of a battert A wire or foil of 
pHtjuum IS fixed to the uegalii e pole 
This la inierting the poeiUon of t1 e 
pole and m thia case the gold appl e«l 
upon the iron or steel la disaulieil in 
the solution of CTanide and paitla 
depositeil upon the platinuio anode 
from which ii w reiuored in a reffuUr 
gold faflth Tpiien them la onlr » film 
of gold upon iron or steel it o>aj be 
remored m the ciatude alone without 
(he Hid of electricity but tin. tuetbo*) 
u eloa bilrer copper and then 
allot a mar also be usgdt by (tus pro 
case httttheoriuiifeiiiasofica et the 
aame time the gold aud part of tbe 
other meCoIa it u therefore preferable 
to operate as follows — 

(i) I or uugilding iilrer it l heated 
to a cherry red beat and luimeiiutel} 
thrown into a pictle of more or le * 
diluted eulphuric acid Tbe gul I 
ecales off and fslU to the (Mtloni in 
the ebape of apangte* operation 

le repeated until gold no longer appears 
upon tbe surface of the sjter which 
IS then white and frietr 'lOito piw 
ce»s IS not adapted to light and hollow 
articles for which tbe preceding pro 

(c) Forcopperandits allors insm^ 
articles such as false jewellerr thinly 
gilt either by totterr or by dipping 
use the following bath Sulpbimc 
acid 10 parts nitnc acid 1 favdro 
cWonc acid 2 The large quantitv of 
sulphuric acid allow s of the eolation of 
gold whilst It does not eeu^iWr attack 
copper or its allovs The sulphuric 
acid 13 put alone into a stoneware 
Jar and the mixture of badrochlonc 
and nitrio acids kept in a stoppered 
bottle u gradually ailJed to it to the 
opention jiroceeds The sane sul 
pfaunc acid niM Last a long tunc if it 


u iejt well covere.1 in 1 its di'® h mg 
action I roiUcitcil hj u 10-^,111. ad htious 
of ratnc and lijiirochiorvc acids The 
articles should be often wathdrawn to 
watch the operation which is termi 
nated when no gold u seen and when 
the copper has acquired a uniform 
UacLish grey coat or bj plunging the 
objects into the compound acils they 
will be perfectly cleansed when the 
got 1 has all di ola ed 

issltpetre and coiutuon salt may 
be substituted for lutnc acid and 
1 T Irochlonc acid the salts must be 
Aiiely powdered and stirred with a 

(tf) for Wge objects such as clocks 
or ibaoileljert coaceniratsd sulpbune 
acil tp* L )» pul ujto a gla^s or 
sionewnre lejweJ supporting two hrass 
rod* One of ibe«e rods is conaected 
hr a couductmg wire witb tbe bat 
carboa of i lottery of ’’ or 8 Buoaea a 
lorerfed eJemeats *ijd aupporfa fie 
objects to be ungilt nbicbsre entirely 
corered by the eulpburtc acid Tlie 
other rod support* a copper plate 
facing the object and is coasected 
with the last nac of the battery The 
electric fluid traierses the sulphuric 
acid aud eames the gold from the 
po.itire to tbe negMvre pole a$ the 
copper pUte u not prepared for retam 
mg the gold it falls to the bottom of 
the <Mth m H biact powder whicli i» 
easily recovered ho long a® the sul 
phi^ acid 13 concentrated and even 
under the action of the galrame cur 
rent it does not sensibly corrode the 
copper but as it rapidly absorbs the 
datapaess of the atmo phere iheiessel 
in which It IS contained should be kept 
perfectly closed when the ungildmg 
process is not m active operation and 
the pieces for ungUdmg should be put 
in perfectly dry If it is intended to 
sicnfice the gji articles of copper or 
silver let them remain in pure nitno 
acid which dn solves all the metals 
except goli which either floats at the 
■nirfice of the h [Uid as a meullic foil 
or fen* to the bottom as a blackish 
powder If the liijuor is diluted with 
dn tilled Water and filtered all the 
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goW wiJJ rcmiiD on the filter and the 
aolutiou n ill toiitniu the other tuetals 

(f) Apply a solution of bum lo 
water to the gilt surface, with a fine 
brush, and epriuLle u\er it some fine 
powdered sulphur Make the [occe 
red hot aud quench it in water The 
gold may he easily taken otf with a 
scratch brush and rcco\ ered bj testing 
>t with lead 

(/) Gold IS taken from the surface 
of silrer by spreading oier it a pAate 
made of puw dered sal aminonuc with 
aquafortis, and beating it till the 
matter smokes, audit nearly dry, when 
the gold may be separated by rubbing 
It with a scratch bnioh 

Cards — For gilding oo cards, the 
surface must first he rendered non 
ahsurbeat by the application td a uater 
8i2e, made from ismslus nni aiwbic, 
orp^hmentshr^sboileddonn The 
number of coats of sue needed will 
depend on the nature of the card 
then oil aiaingand gilding follou m due 
couree An exception to tius rule 
obtains eith pbocogrepha, at cthicb 
the albumenisitig aerres as a tubeli 
tute 

Fascia Lettenne:, see Si^ns 

Glass, \fith QoCd Lecf —inlTlte 
opeietion u pei^oriiied on the hath of 
tnelheetofzlaaa and thismustbe borne 
m mind nith reference to thereieiW 
position of the pattern The aurfoce 
to be gilt u inoroughly freed from 
adhering grease, etc , by rubkang with 
whiting and the Utter is remoxed 
the aid of a silk cloth Adhesion of 
the leaf is seoui-ed by snnfOy mmsten 
log the surface of the glass with the 
tongue or the breath IVben it has 
become attached and baa dried, it » 
breathed on again pressed all oret with 
a pad of cotton wool then warmed by 
the fire and finally rubberl with dry- 
clean cotton wool to bring up a poluh 
Kent, on the gilded ground, is ourfied 
the pattern w hich is to be exhibited 
and such portion of the leaf is fixed 
by a coat of Brunswick block or of 
japvnners gold sire containinR a pig ' 
ment such as yellow oclire which is 
allowed to dry quite hard before pro- i 


( oeediog to rub off the leaf from the 
I portiune w hich are not to be gilt 
I rhis rubbing off IS done with pieces of 
I wet cotton wool, the hand beingmean 
^ while field otf the work by a stnp of 
I wood supported across it at a suitable 
delation If the pattern u to be 
I made up of differeut kmds of leaf 
I (deep and pale gobU and silver), each 
I kind w applied in turn, m some man 
ner all over the unoccupied space, and 
I rubbed out where not wanted The 
I tackground ig hui<hed by a coat of 
I paint or broore powder, the latter 
being rubbed with a “ bob upon 
I a Uyer of \ irnish The prelum 
I nary fixing of the leaf may be done 
I nth a water size, such as already 
I described, if desired this takes longer 
t • dry and, if allow ed to get too dry , 
holds so firmly that it u difficult to 
remove the superfluous leaf 

(fi) Drinking and other glsoses are 
aometmes gilt on their edges Thuu 
done either cyan adhesiieiarzusborly 
heal The i armsh is prepared by <lis 
wiling 10 boiled linseed oil an ^>tal 
weight either of copal or amber Tins 
uduuced by A proj^r quantity of oilc^ 
turpentme, aoas to be applied as thin ae 
possible to the parts of the glass in 
tended to be giU kYhen this is dene, 
which will be m about i-l hours, the 
glass IS to be plwed in a store till it le 
so warm as almost to bum the fingers 

when handled At this temperature 
the ramiih will become adhesive, and 
a piece of leaf gold apphed in the 
usual wav, will immediately stick 
Sweep off the superfluous portions of 
the leaf mid w hen quite cold it may 
be bumisbed taking care to interpose 
apiftoeofiery thin India paper between 
the geld and the burnisher If the 
ramiah is very good, this is the best 
method of gliding glass as the gold is 
thus fired on more evenly than in any 
other wwy 

(c) It often happens when the rar 
m^isbutmdiflerent, that hy repeated 
washing the gol 1 w ears off on this sc 
count the practice of burning it in is 

purpose, some gold powder u ground 
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njtb boras, and in thia to j (e}Bumiihfd —The gold u^eJ isllie 

the clean surface of the glass by » 1 onhnary gold leaf Procure some fine 
camel hair pencil, when quite drj, isinglass, and place about as much m a 
the glass is put into a store heated to tea cop as will cover a sixpenny piece, 
about the temperature of sn annealing and then pour on itabout half a cupful 
oren the gum hums off, and the ofboilmgwatcr, whichwilldissohethc 
borax, by ntnfjmg, cements the g<dd ismglaas Before the water is cold add 
with great firmness to the glass , after about as much spirits of w^ne as there 
which it may be burnished The l» water id the cup ihen strain the 
gildmg upon porcelain is in hie man whole through a clean sUk handker 
ner fixed by heat and the use of chief, and themordint is ready for use 
borax The addition of the spmts of wine is 

(d) The glass should be thoroughly jnostmaterHl.aswithoutitthegilding 
cleaned and pohshed A size must he cannot be satisfactorily accomplished 
prepwed as follows Isinglass 1 oi , W hates er may he the design or let 
diBsoIie in just sufficient water to tenog, it must first be set out ou a 
cover it , when dissolved, add 1 pint sheet of white paper, and painted with 
rectified spirits of wnne then increase BmnswveV black so that it can be seen 
the quantity to 1 qt with water, | onthcrererae side This paper with 
keep tightly corked Or, taie best | the writing reversed, should be fixed 
rum J pmt^ isuiglsas J oi Dissolve at the ed^ or comers to the claas, 
the lamglass in l£e rum at a low tern the wntmg, of course, appearing lack 
peiwture, then add ^ pint distilled wards The glass having been tho 
water and filter through a piece of old roughly clesn'eil sad rubbed with a 
liseo Place the glass fiat on a per silk bsndkerchief, the gilding mat be 
fectly level table then with a clean commenced, the gold leaf being laid 
brush flood the glass with the sue to on therevereeside tothat to whimi the 
the depth of ^ m , raise Che gold leaf | paper is attached It u ubimI to place 
with a tip and lay it fiat on the sue the gloss in a slanting position on an 
It will almost instantly adhere to the easel the lines of lettering uot being 
glass , in 6 minutes aftervrerds place honsont^, or reading from left to 
the gkss endways at a slight angle right but perpendicular, re>vduig from 
against a wall, that the surplus size top to bottom The mordant is put 
may drain off Allow the glass to on with a large soft camel hair pencil, 
remain in that position for 24 hours and the gold leaf u lifted from the 
hy that tune it will be p«fect]y dry cushion and pdaced on the mordant 
Draw the pattern or letter on a piece with a lip. after havmgheen cut to the 
of paper, and with a thick needle required dimensions 
pierce hales on the lines at the distance ' It the hue of writing is less than 
of m apart jdace the perced 3 in high, it is adviaahle to gild the 
paper on gold surface, then dust some whole line, without paying any regard 
powdered whiting well on the paper to the aha^s of the letters, so that 
that It may penetrate the holes , when the hnet is finished it will be a 
remove the paper carefully, and there solid piece of gildmg about the same 
will remain a correct copy of the height and length as the letters The 
design on the gold Now fill up the first piece of gold leaf should be placed 
outhnes of the design with «1 gold at the beginning of the line, which is 
size m which has been ground some the top of the ^ass, and eachsucceed 
orange chrome, thin it with a little mg piece below it, the different pieces 
boil^ oil and turpeutme When just ov«-l^ping each other It is 
thoroughly dry, w ash off the evirround necessaiy to be particular jn this, for 
mg gold with water and a piece of if the pieces of gold do uot meet, the 
cottonwool Back the glass with any mtersticcs will probably show when 
suitable colour the wwk is complete, and mil prevent 
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theuniforimlyofbumj'h Forletters coat of 8 j 2 c nia<!e hot jaaj- now be ap 
Urger than 3 in lugh the gJ ding may pked and tlie gilding 13 ready to be 
be made to cover each letter Irving written upon 

the spaces between untouched As It la better to leave the gilding on 
soon as thi= part of the gilding has for a day or two before wntiag upon 
been completed, it should be left todiy it, because the isinglass does not get 
in a warm room or placed before the tboroughly hard though to all appear 
fire, in which case it will be dry in a ance it is perfectly dry in an hour or 
few minutes two If the gilding is left untouched 

ItTieu tho giiling IS perfectly dry fbr2 Smooths theactionoffhespints 
and bright it should be nibbed mer of wine null cause the gold leaf to ad 
very gentlv n ith a piece of cotton here so firmly to the g^s that it wih 
w ool Thia null heighten the burnish be difficult to remove it by any amount 
of the gold and remote the looee of washing mth w ater w hereas in the 
pieces which do not adhere to the glass course of a few dajs after it i* laid on, 
After the gilding has been traated as it may be readily remored by a damp 
described, a flat soft camel hair bmah sponge There are several ways of 
charged with the lautgl tss sue should traaafemng the outline of the writing 
be passed lightlj over the work , but to the gold The most espeditious 
nut worked to and fro ce* it will re meibodiatorub some dry whitingorer 

move tbs gold leaf The «tre should the front side of tlie imtuig on the 
bo flowed oa freely and rapidly and if paper, place this over the ^duig face 
any smtll piecea hare been omitted iloirnnards, then go over the outline of 
no attempt should be made to retouch tbc letters with a pointed stick or bard 
them K lule the si2a is wee tVhen le pettcil On removug the paper it will 
is dn the gilding will resume its be found that where the letters have 
brwhtness becu traced the whiting has marked 

In order to cumplete the burnish of the gold 
thegold ■•oraetifiieshotwaterispoured | Having an outline of the writing 
over (he gildmg and thii> nos only ordestgo sett psme the leCenaitbs 
washes nut any httlespecksnlucb luav sable wntuig pencil and the ordinary 
appear on the front of the gold but . )ap*t> black used by coach pamtera If 
enhances its bnlliaiKy considerably ' on turning the glass round it should be 
The hotter the water poured over the , teen that the jspau black daniecs the 
wort, the brighter does the gilding gliding or u perceptible in say way on 
become but care mu*t be taken as I the front of the glass, another coat of 
beyond certain degrees of heat the size should bo pas’od over the gold to 
water will break the glass The hot prevent the black trom coming through 
water bath now 1 $ often dispensed . the gold leaf It hen the Japan black 
with and the size coate<) over the ' is hard, the superfluous gold roust be 
gliding is appUed hot This method washed off with a sponge and warni 
u not quite so effective but it is much water ^Vhen the jvpan is dry the 
safer The whole of the giMmg has edges of the letters may be cut sharp 
sow to be repeated 4 second layer of and truebypa's'ingasroaU chisel along 

gold leaf over the first u necessarv to aslraightedge soaatotnm thewnting 
ensure asatisfactoryresult Thesecond andmakethetopsaiidboltomsperfectly 
coat of gold It. put on with iheismglass regular All the straight lines of the 
size, the ssuie as the first and sa it lettere mai be thus Inmroed, but the 
dries, the gilding viewed from ihe front j carved ones roust be jierfectM with a 
of the glass will picsenl a rich and j wntingpencil The softened coloured 
finished appearance The loose pieces I tbickimssea ad led to the lettera are 
0 / gold are removed the same an with | painted with the orvlrrivrj oil colours 
the first coat, ly rooms of cotton wo<d thmoed with boiled oil an 1 turjicutine, 
gently rubbed ov er the » ork Another thelatterbeingusedsparmglj Three 
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or more tuiUaregeners)}j-iRiJ€<loathe ( as articles aiarJeof wooil «oo<3, }x'mg 
palette, mth a separate pencil to eacL, I porous, rcUias a pi rlion of ilie golil 
and these are softened with a laigw s«e jet, on the other hand, bone or 
Bablepencil, and theontercdgesarecut Koiy niaybeso gilt that it shall re- 
up with a pointed stick gmded bj a j semblegold Free the ivory from dirt 
straight edge, whilst the colour is wet, , or grease , when quite dry , gi' e the 
and the superlluous colour u wiped off article a thin coat of gold size laid on 
with a piece of rt^ By this tneans a eTenlywithafinehair brush , lay aside 
sharpness of outline is obtained which until set, which may be known by feel- 
the most skiiful writer would fail to get ( whether tacky to the finger The 
by the mere use of the pencil iWie gold -.tteshould be yust the least waim , 
shadow IS put on as soon as the tlucL { the article may, with mliantage, be 
ness IS dry, and not being eoftened j warmed before applying the gold size , 
down, quick drying colours may be em ^ great care must bo used to Veep the dust 
ployed from tlie artirlc until gtlt and quite 

Illumiiiation on Paper, Vel* drv Cut the gold leaf in suitably 
lum, etc —(a) For illumination on sized pieces and apl'ly with the tip , 
a lirge scale ordinary gilders size can I the gold leaf may then be pressed mto 
be used on stout paper ForfineworV . shape with a piece of white wool 
or water matt gold size u useful but Bhoulil any part ap^r nut gilt, apply 
not easy to bring to -t smooth surface | a dab of golJ size, t^cn a piece of gold 
Clear gum arabic, u'ed as thickly as is i leaf llTien quite dry, it may be 
couiement for the pamt brush, makes | buroubed with an itory paper knife 
a good ground for the goM leaf The or cren a gloss pcs holder, slwsje 
ordinary ^dingsue must he left till it tnsertisg a piece of tissue paper 
IS iiitVy', that IS, sUhut dry llaiiug between the bumi>lier and the erticle 
seen that the sue is properly tacky, or | that is gilt ^^hen finished off, the 
hsMiig breathed on the water size or appeaiunce will he much unproied by 
gum lay the gold leaf on the woik, ginng the article a coat of solil 
pressing a piece of ahghtlj greased lacquer 

paper gently on with the hsgers In i uapatmed Work is where orna 
afow luiiiutes take up the paper rather nienuaredrawn mgold uponyapanned 
briskly from Che work, and it should | work, and t, often seen la folding 
hnsg away all superfluous gold screeus sod oabi&ets The ornaments 

(h) Letters mittezi on lellum or are formed by a camel hair pencil, 
paper are gilded ID three wiyr In the with yapannere gold size, made by 
first a little size is uuzed w ith the mV, 1 boiling linseed oil w ith gum amme, 
and the letters are written as usual 1 and a little lernuhou Nlhenthesuc 
when they are dry a 'light degree of . is nearly dry, gold powder or gold leaf 
stickmess la produced by breathing on j isapph^ In all cases where gold has 
them, upon which the gold leaf is im | been fized on by means of Imseed-oil, 
mediately applied, and by a bttle pics | it wiU bear being washed without com 
sure may be made to adhere withsufii j logoff fjrc J*PAtiM*rG ) 
cientfirmness In the lecooil metlwid, ] Z<bather — Jn order to impress gilt 
some white lead or eh ilV is ground np I figures, letters, and other marks upon 
with strong size and the letters are Irather, as on the covers of books 
made with this by means of a brush , and e^pngs for doors, the leather 
when, the mixture is almost dry the tnnst first be dusted over with very 
gold leaf may he knd on, and after , finely powdered dried white of egg, 
Wards burnished The last metbod is yellow roam, or mastic gum, upon 
to mix up some gold powder with >,irc, [ whicti lay a leaf of gold The iron 
and to form tfie letters of tins by | or stamps are now arranged on 
meins of a brush a rack before a clear fire, so as to 

Ivory — ivory is not so ea-sy togdd I he well heated, without becoming red 
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hoL If tie tools are letters they 
have an alpiabetvcal arrangement on 
the rack Each letter or stamp must 
be tned aa to its heat by iiapruitmg its 
mark on the raw side of apieceofnaale 
leather A httle practice >nU enable 
one to judge of the heat. The tool la 
now to be pressed downwards on the 
gold leaf V. hich mil of course be in 
dented and show the figure imprinted 
on it Tic ne^t letter or stamp is now 
taken or Uiiiped iii Itkemioner and 
so on with the others hiking care to 
keep the letters in an eieu line with 
each other like those in a book By 
thiioperation the rosm is melted con 
sequencK the goM adheres to the 
leather the 'uperfiuous may then 
be rubbed otT by a cloth the gilded 
imprestious reman log on the leather 
The cloth allu led to should be slightly 
greasy to retain (he gold wiped otf 
eh# cloth <1 (11 ehiic be soon completely 
loaded with thegold When Due n> the 
cue these cloths ere geuer^ly sold to 
the refiners, who bum themand recover 
the gold 

Sfasoary —The porous surface of 
stone or plaster must first be rendered 
waterproof and satisfied by coat# of 
either a solution of theilac a^ gutU 
percha in naphtha or of sbeDM in 
teethiUted spirit great care being 
taken tliat Cb^ suiface i> pretioualy 
dry and that the oU sue afterward 
applied docs not attend beyond the 

satisfied portion 

UTetaJs — The application of a 
gold coating on various substances is 
performed liy three separate methods 
V12 by amalgamation by dipping and 
by cementing 

Bt AuALQAMaTiov (?oW Amal 
gfzm — (o) In the centre of a cbamool 
stove put a crucible holding a given 
quantity of pure and dry mercury, and 
when the temperature has roiiDied 
about 212® F add J the weight of 
gold Stir with an iron rod until the 
amalgam has acquired the consistenqy 
of butter throw it mto cold water and 
keep It there for use 

(6) A quantity of mercury is put 


ined with clay, and exposed to heat 
till it b^os to smoke The gold to 
be mixed should be prei lously granu 
' lated and heated red hot, when it 
should be added to the mercury, and 
etined about with an iron rod till it is 
perfectly dissolved If there should 
be any superfiuoua mercury, it may be 
separated by p>Ui<mg it through clean 
soft leather and the remaining amal 
* gam will have theconsistency of butter, 
sod ooQtam about 3 jjarts oi mercury 
/ to 1 of gold 

Applying Analynm —The metal to 
^ be gilt la previously well cleaned on 
I Its surface by boding m a weak pickle 
. of very dilute nitnc acid A juantity 
I of aquafortu la poured into an earthen 
I vessel and quicksilver « put therein ■ 
when a sufficient quantity of memury 
' u djsaolved the articles to be are 
I putioto the solution and stirred about 
with a brush till they bccom# white 
ThisiscaUedquickicg Bunngquick 
iDg by this mode a nosious vapour 
I conlinuDly arises which provea lery 
! injurious to the health of the wcirktsss 
I To avoid that danger diasolv# tbs 
I qiuckstlveris abotDs cosuujngaqua 
I fortis and leave it in the open air 
! during the eolutKin so that the noxious 
I vapour escapes mto the air Then a 
I liltio of this solution la poured mto a 
I basin, and with a bruih dipped therein 
stroke over the surface of tie metal to 

be gilt which immoiately becomes 
I qtiK^ed The amalgam v> now applied 
I by one of the following methods — 

! (a) By proportioning it to thenumher 

I of irticles to be gUt and putting them 
into a vessel together, working them 
about with a soft brush till the amal 
gam IS uniformly spread 
I {4) By applying a portion of the 
I »w»aljy<io upon one part and spread 
[ mg it on the surface if fiat, by 
I working it about with a harder brush 
The work thus managed is put mtoa 
I pan and exposed to a gentle degree of 
[ heat when it becomes hot it is fre 
I qnently put into a pan and worked 
about with a painters large brush to 
prevent an irregular dissipation of the 
mercuiy till at la t llie quicksilver is 
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entirely disBipated by the repetition of 
heat, and the gold is attached to the 
surface of the metal This pilt surface 
IS well cleaned by a wire brush, and 
then artists heighten the colour of the 
gold by the apphcation of ranous com 
positions this part of the process is 
called colouring 

(c) Jfercury gilding will furnish gold 
with a bnght or a de^ lustre, scratch 
brushed, or molued, and with diSerent 
shades The amalgam should be about 
as hard as wax This amalgam is erys 
talline, and a certain crackling sound 
IS heanl when the crystals are crushed 
between the fingers A stock, of ama) 
gam is generally prepared in advance, 
and 13 [hvided into email balls of nearly 
equal size, the value of which is ascer 
tamed from their number and from 
the total weight of gold employed 
These balls are kept u water but 
should not remain too long without 
beiBg used, as the differeat parts do 
not then present the eame composition 
The amalgam is spread with the finger 
UMn a Sat, hard etone, called the 
g^ding stone , and, hanog dipped a 
scratch brush of stout bms wire into 
a solution of nitrate of bisoBde of 
mercury until it becomes completely 
wliite, It u passed over the amalgam, 
a portion of which u carried away 
The object, prenously well cleansed, 
19 scratch brushed in every direction, 
and the brush must be frequently 
dipped into Che mercurial solution to 
fa^tate the regular and even spread 
mg of the amalgam This opeiwtion 
requires great care to obtain a unifonn 
coat upon the hollow and raised porta 
When the back part of a piece does 
not require gildmg the flat outline, 
and the back edge should be gilt, so 
that the naked copper shall cause no 
injury m the subsequent operatwce 
The article, when uniformly covered 
with the amalgam, i3 heat^ upon a 
charcoal fire without draught, which 
rests upon a cast iron plate It is 
advisable to employ a ^dmg foige, 
which allows the workman to watch 
the operation from behinda glass fiame, 
which protects him from the mercurial 


vapours The entire attention is now 
required for watching tlie process 
With the left hand, covered with a 
thick gloveof buckskin (urn the piece 
in every direction upon the fire, and, 
ae the mercury disappears, with the 
right band sink# the article in every 
direction with a brush, the handle and 
the bristles of which must be long to 
equalise the gildi&g, and to push the 
re mainin g amalgam upon those parts 
which appear less charged with it 
When all the mercury has volatihsed 
I the gtlding has a dull greenish yellow 
colour, resembhng that of boxwood 
I examme whether the ccat of gold is 
I continuous Should a few empty 
I places appear add more amalgam, and 
heat the nbole again The next opie 
I ration is scratch brushing which 
' furnishes a pale green colour, and 
require* another heating for amving 
at the desired shade The reheating 
should expel any remaimag tsercuiy, 
and produce a fine orann yellow 
colour In case a bright lustre la 
lured, eubmit the object, with the 
of heat to the or niolu process To 
obtain dead lustre the object u firmly 
fixed to an iron rod, by wire of the 
aame metal and smeared with a hot 
paste for dead gilding, composed of 
asltpetre, common salt and the double 
sulj^te of alumina and poU«h The 
whole u heated upon a brisk charcoal 
fire, without draught, and moved 
about until the mixture dries and 
b^ms to fuse, when the article is 
immediately piaoed m a barrel half 
filled with water The covering of 
aalta dissolves, and the dead lustre 
appears , tha operation requires a 
certain amount of practice The 
lading must be strong to stand the 
dead lustre process, especially when 
the first trial is not successful The 
red hues left hy the iron wire dis 
appear by plunging the object mto a 
not too fmuted solution of nitnc acid, 
or pure hydrochloric acid Mercury 
gliders do notemploypure gold , what 
I theyuseispreviQUBlyalloyedwithacer- 
tarn portion of copper or silver tVith 
the bitter metal the gildmg is green 
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(d) (7redriit Gtfdin^ — Fqu%l mrts 1 or groote? «ilh a fine cork cut to the 
of 9.41 acamoiii.ac ant) curtooive HuShm proper stupe, and the corners or angles 
ate aie dissohed jn *pmt of nitre, with a rtiok of soft wood such as 
and a solution of gold is made with ( linden or poplar , theartaclcs are thea 
this menstruum Silrer brushed over bumiahed This gilding i» verr thin, 
with It turns black, hut on exposure quite resisting, especially after the 

to a red heat it assumes the colour of ^ action of the burnishing tool, which 
gold I forces the gold into the pores of the 

Qildtiig in Goiouif — The principal [ silrer If a red shade be desired, add 
colours of gold for gilding are rid, . a small proportion of pure copper to 
green, and yellow These should be the gold to be dissolved in aqua regia 
kept in different amalgams The parti Oifdtn/j icith o Dead Lvulre-^a) 
* hich la to remain of the first colour, i By the alow deposit of a large proper 
19 to be stopped off with acompoeition j Uon of gold This gilding is very 
of chalk and glue the variety required ] durable but dull and earthy to appear 

19 produced % cddiog the unstopped ' ance, and is costly 
parts with the proper amalgam, acewd j (h) By »<ad», giving a dead lustre 
mg to the usual mode of gilding i to the metallic surface before gliding 
Sometimes the amalgam ts ap^ed to ^ and by the processes indicated in the 
the surface to be gilt without any | cleansing operatmes This is em 
quioicinc bj spreading it with aqua i ploTed for small erticlee, or w^a 
rortii 'but this depends on the seme I gilduig by dipping for brocee sruciss, 
prinnpJe as a previous quicking | or lar^ emb^sd work 

Ooli OUdiny mth tite Ra^—lnt i (e)\Vithfrostediilier,bydepoBitin| 

solve finely laminated pure gold m I upon the object to be gilt a coat of 
aqua regui made of 5 parts mine acid, | fronted silver and then giMmg >n a 
2 sal ammoniei. J saltnetre Heat j good both this method is ezpensirs 
carefully upon a geiicle fire when all the burniahed parts are grseaisli, ssd 
the gold has disappeared, poar the the intermediary coat of ajlver la more 
cooled eontenta of toe fiask into a flat* easily blackened by sulphur fumes than 
bottomed stoneware pan Into thie gold 

liquor place one upon the other and (d) By decomposmg a eolutioc of 
in BuScieoe quantity squares of linen copper sulphate by a battery, deposit- 
cloth , strike them with a glaes rod. togacoatof thtsmstal, which possrasts 
in order that they may equaUy al«nrb a pink dead lustre The whole h 
the gold chloride Each square of rapidly passed through the compound 
cloth 19 taken out with w ooden fwncers I sicids for a bright lustre, and the mer 
well dramed, and spread for drying in I cunal solutiou and then gilt in a good 
a dark cltamber When nearly I bath When the dead lustre obtained 
each piece of cloth, supprwted npon to the l»th i4 perfect, the compound 
glji99 rods IS placed on top of a char I acids may be dispensed with, and 
coal fire, and soon takes fire The | merely place the article in the mer 
combustion la «ded by the presence i cunal solution before it is gilt Thw 
of the saltpetre and is flnished upon ' mode ts generally preferred, «« the 
a marble slab Onnd the ashes under | gilding is very liaadsojne la lustre and 
a muller, collect and keep them be colour The burniahed parts will bo 
tween the folds of a parchment leaf, red, if vinegar or soap water is uoed , 
around which a wet cloth has been and of a fine yellow colour, if th® 
folded The powder la then ready to bunusfimg tool be wetted with a dc 
use , aui It upoa a slab with a few coctMOofflaa seed orof marsh mall^ 
drops of water, and with tbs paste root If the gold deposit is of insuffi 

rub the well cleaned surfaces of ctent thickness, it will olacken in time, 

silver to be gilt The smooth nnfaces by the oadation of the intermediate 
are rubbed with the thumb, tite fiUetS coat of copper 
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{t) Mercurj funuslies the most du 1 
Tible pldiQc althouch costly 

(/) For Zinc — ith tin soWer fill ' 
all the holes and the Emallest <lefect9 ^ 
which rosy exist in the 4ino object 
and, at the same time, remoxe all 
seams burrs, and rough spots Aim 
wards, scour the piece by passing it, 
for a few seconds only, through a 
boiling solution of 100 parts waterand 
5-b caustic soda , if left too long ui 
this caustic lye it will spoil polish 
of the zinc, nbicb dissolres After 
this scounng, the object is nosed in 
fresh water It is then steeped for 
J minute in a picVle composed of 1 
part sulphuric acid and 10 water and 
lastly nuaed in boiling water Then 
plare the object in a cold or warm 
electro bath of copper or bra^s fw a 
few moQieQte, ustil (t w covered nith 
a tbia laetaliic coating, which is de 

C ited rety uniformly if the obgecl 
in it no tin solder and is perfectly 
cleansed , the deposit is blade and dull 
on those parts which have been eol 
dered or imperfectly cleansed In 
this cate thoroughly scratch brush the 
article and dip again into the electro 
bath until the deposit u sufficientlr 
thich Host gilders use a warsn bath 
for the first coating, scratch brush 
and complete tbe deposit in a cold 
bath If a bright gilding ts desired 
the article may be nnsed in fresh 
water, and then dipped into an ^ectro 
gilding lath ' 

GMituj with a partly Dead partly 
Snyht LutiTt — (a) Gild tliose parts 
with the amalgam which are intoided 
for a dead lustre, and heat, scratch 
brush, and reheat to the orange yellow 
colour Then, with thel»tte*7,g»ves 
sufficiently strong gold deposit to the 
whole, without regard to the parts al 
ready mercury gilt , scratch brush all 
the surfaces carefully and smear the 
electro gilt portions first with a ffun 
mixture of water, glue and Spanicdi 
white, and afterwards with a thiA 
paste of yellow clay Alter drying, 
cover the mercury gilt portions with 
the paste for dead gdding and proceed 
as already described The bpan^ 


white, etc , are dissolved in a dilute 
solution of faydrociilnnc acid liie 
glued paste u to pieserve the electro 
gilt portioiis from the heat , these are 
again wire brushed with all llie rare 
necessary for not scrstclung the dead 
lustre Brushing to finish fins 
method will sometimes proiluce red 
spots on tlioee places which have been 
heated too much or where the coat 
of gold was not thick enough 

fd) Olid with the amalgam, and 
bring up tlie dead luetre upon those 
portions which are to receive it and 
preserve them entirely with the resist 
vamiak After thorough drying, 
cleanse tlie object by dipping it mto 
acids, m the usual manner and gild in 
the electro both The resist varuish 
staads sU these acids and solutions 
Bben the desired shade is obtained, 
dissolve tbe varsjsb with gasolene or 
benzine, which, unless there has been 
fnction applied, does sot injure either 
the shade or the velvety appearance of 
the dead lustre H ash m a hot solu 
lion of potassium cyanide, then in 
boiling water, and allow to dry natur 
ally The resist varnish zaay also bo 
removed by allowing the object to re 
main for a time in concentrated sulphu 
nc acid at B , w hich has no action 
whatever upon the gilding In this 
case, washing with cyanide is unneces 
wry, pure water is sufficient Gliding 
witba dead lustre whatever process js 
' employed, only suits those objects 
which Will never be subjected to fric 
tioo Even the contect of the fingers 
injures it A new freshness is im 
parted to old dead gildings by a wash 
iDg tn caustic lye. and then in a dilute 
solution of nitric or sulphunc acid 
Thisprocesaremovesdirt, grease dust, 
and smoke, but will not remedy 
Rntches la the Utter case, the 
objecta must be scratch brushed, and 
tiien heated with the composition for 
a dead lustre 

Cottmg Copper San uith Gold^ sa 
aatohenllcdmitintoSheets — First pre 
pua mgote or pieces of copper or brass, 
tn convenient lengths and sizes Then 
cleanse them from impurity, and make 
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their surfaces level Prepare plates of 
pure gold or goJd miied ivitha portron 
ol ajloy, of the tame eize as the ingots 
of metal, and of suitable ibicbBess, 
Having placed a piece of gold upon an 
ingot intended to be plated burner 
and compress them both together, so 
that they may have their surfaces as 
nearly equal to each other aa possible 
then bind together «lth wire in order 
to beep them la the same positioa 
during the process required to attach 
them Afterwards mix ailver filings 
with borax to assist the fuvioo of the 
silver Lay this mixture upon the 
edge of the plate and next to the ingot 
of metal Havmg prepared the two 
bodies, place them oa a fire where 
they must remain until the nlrer and 
borax placed along the edges of the ' 
metals melt and until the a^esion of 
the gold with the metal le perfect 
Remove the ingot carefully from the 
stove By this process the ingot is 

J la ted with gold and prepared ready 
rr rolling uto sheets 
Bt Dirti>o — It 18 not alweye 
necessary is electrogiiding to use a 
batterr, (or a salt or acid liquor la 
enough to produce electricity thus it 
u sufficient to plunge the articlee 
attached byaco tnre« into gold baths 
prepared for tbe use of battenes to 
have the operation taking place in the 
same manner as with a separate battery 
ElectrogddiDg in the cold is emjdoyed 
for large pieces, such as clocks wUikl 
eleotrogdding by heat u more adapted 
to the gilding of small articles eneb ae 
forks and apoona The depi site pro 
duced by hot gilding are mote amootb 
and clean the colour is deeper, and 
the articles when removed from the 
bath may not require colourmg and ' 
with the same quantity of gold, gilding | 
by heat is much more durabde that 
obtained from cold baths Steel tm, I 
or lead can be gilt in hot baths, bat I 
not in cold 1 

Si/icr by Dipping — The silver ar ^ 
tides prewouslydaansed and seratrfi 
brushed are boiled for about J hour m 
the gold bath of pyroplioaphate to j 
which add a few clmps ol aulpburoiia 


acid or, preferably hydrocyanic aad 
m excess of the quantity needed by the 
prtDUtire hath This gilding is very 
fine, but without firmness. The de- 
posit u rendered more rapid and 
thicker when the silver articles are 
stirred with a rod of copper, anc or 
brass 

I Prtpanng Stiver Parts — Marts of 
[ thefileareobliteratedby-snibbiogupon 
^ airetstooe,ilnd lastly upon as odstone 
Any oil or grease is removed by boiling 
the parts for a few minutes in a eolu 
Oonmadeof 100 parti water and 10 of 
caustic soda or potash nnse in clean 
water which should wet thementirely 
if ail the oil has been removed The 
articles are threaded upon a bra.3 wire 
cleasse them rapidly m the coropeund 
acids (or a bright lustre and dry them 
carefully la white wood saw-dust 
The pieces are fastened upon tbe even 
eid» of a block of cork by brees pins 
with flat beads The parts a» then 
thoroughly rubbed over with a brush 
entirely free from grease and chaned 
snth a paste of nater and very fine 
pumice pow der Move the brueh in 

circle* ID order not to rub one side 
I more than the other thoroughly nose 
. in clean water and no particle « 

' pumice should remain upon the pieces 
or tbe cork best place the cork and 

I the pieces m a weak mercurial solution 

which very abgbtly whitens thecopp^ 
composed of — Water gal , nitrate of 
biooxide of mercury oz oulphunc 
acid f oz The pieces ere pM*M 
quickly through tbesolutioa and then 

j-iosod Thi* operation gives strength 

to the graiauig which without it, pos 
eOESes QO adherence 
I Sditr Powder — Silver powder is ob 
' tarn^ by immersing cleansed copper 

' plates iB a very dilute solution of silver 

I mtiatemsdewilli distilled water The 
moro dilute tbe solution is tl e finer is 
tbe precipitate of silver upon the 
copper, and the more easily it is re 
moved In a glass or porceUia vessel, 

? oz ciystallisSi silver nitrate are du 
solved in gal distilled water and 
5 or 6 hands of cleansed copper, f in 
wide are placed in it These bands 
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should be long enough to allow of apor > To separate theta, tabs out the cort, 
tion being ahoTs the liquid Thewb^ and let the dark liquid flow out, when 
IS kept ID a dark place for 24 hours, ] it has d^^appe.•l^ed, slop the tube im 
and now and then atured with the [ med»t«ly with the cork, and what 
copper bands This motion is sufficient | reroaina in the tube is the gilding 
to loosen the deposited eilTer, Mid jae [ liquid Let it be pul into & bottle, 
sent ftesb copper surfaces to Ibe action I and tightly corked VThen an article 
of the liquor When no more silrer is to be gilded, a eessel of glass or un 
deposits on the copper, the operation glazed ware must be provided, of just 
IS completed and there remama a blue I sufficient size to admit the article , it 
solution of copper mtrate The ailaer must then be filled with the gilding 
powder is washed by decantation, or I bquid, nearly to the top The steel 
upon a filter uut j there remaius oni^t he very highly polished, and en 
nothing of the copper solution It is ' tirely free from rust or greaic A 
then carefully dried, aioidiDg contact ( basin full of clean water, must be 
with hard bodies ISureinberi. powder ready at baud, the article is immersed 
IS produced by grinding a nurture of in the gilding liquid, and quickly re- 
honey and eilrer foil upon a ground moted then Quickly plung^ into the 
glass plate with a muller until the water, andwellrmsed, neatdned with 
proper fioene a u obtained The sdrer | blotting paper and placed in a tem 
w separated by dissolring the honey in i peralureof 150'F till it be completely 
boUmgwater,audwaehmgthede[M>*ited | heated throughout, it may then be 
metal m a filter, until there is no re | polished witb rouge and a soft leather, 
maining trace of honey The silver is i or he buroiebed Pure gold must be 
then earefully dried at a gentle heat 'employed The ethereal solution may 
Suel — {<z) Pisaolie any quantity of ' alsobecooccotmted by gsntleerspora 
gold or platmum is nitro aunstic | tioo Care must be takes not to wipe 
aesd.ustilnoefervescesceisocca^ioDed Ibe steel until the beat has bees 
biy the application of heat Evaporate | applied This gilding is an effectual 
the eolution thus formed to dryness in j jmtection against rust, and is very 
a gentle heat, and re dissolve the dry j omamental 

mass in as little water as poesthle uexl i (6) Make a solution of 3 oe nitre 
take an instrument which is used by I and conimou salt, with G oz crude 
chemists for dropping liquids, known i alum in a sufficient quantity of water , 
by the name of a eeperating funnel, | dissolve I at gold thinly plated and 
having a pear shaped body tapering to cut , end afterwards evaporate to dry 
a fine point, and a neck capable of DC'S Digest the residuum m rectified 
being stopped with the finger w a cork, spirit of wme or ether, which will 
fill It with the bquid about one quarter pinfeclly ahetract the gold The iron 
part, and the other three parts must la to be brushed over with this solu 
be filled with the \ ery best sulphuric taon, and becomes immediately gdt 
ether If this is nghtly managed, the | HolcAParfj — In gilding small arti 

two liquids will not mix Then place j clea for watchmakers, gold is seldom 
the tube in a horizontal position and | dnectlyappbed upon thecopper , there 
gently turn it round with the finger ( la generally a prehminary operation, 
sed thumb The ether will very soon ( call^grsiaiiig by which a grained and 
be impregaated with the platmom or aligbUy dead appearaace is given to 
gold, whuch may be known ly its the articles 

change of colour Replace it in a per Graining — A thin paste made of 

pendicular position, and let it rest for one of the graining powders and water 
24 hours, havingfirststoppedlkeupper is spread by means of a spatula upon 
orifice with a small cork The liquid the watch parts held upon the cork 
will tlien be divided into Iw o parts The cork itself is placed upon au 
Slie darker coloured being unde-iieuth eartbenwere dish, to w/nch a rotalmg 
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mo^emeat is imparted by the left 
hand An oval brush with cluee 
briBties held in tiie right hand mi» 
the watch parts lo 6verj direction 
butaHa^s with a rotar) motmn A 
new quantity of the paste la added two 
or three times and rubbed in the 
manner indicated The more the 
brush and the cork are turned the 
rounder becomes the grain which Ij> a 
good ]uahty and the more paste 
added the larger the gram When the 
desired gram IS obtained thepiecesare 
iia^hedand then scratch brushed The 
wire brushes emploa ed nlnch usuallj 
come from Nuremberg are lusde of 
brass wires as fine So hair, ^ery atiff 
audeprmgy it is necessary toannuat 
them upon an esen Are to diSbrect 
degrees one soft or half ann^ed 
for the first operation or uocoeeriDg 
the grain one harder toi bnugtng 
up Che lustre and oi e rery soft or 
fully annealed u ed before pldiog for 
removing any marks which may haie 
been made by the preceding tool and 
for scratch brushing after lh« gliding 
lehtcb like the graining must be done 
to gmng a rotary motion to the tool 
Decoctions of liquorice or saponsire are 
employed in this operation 

ffiainin'l Pomlcri Silver m 
impalpable powder 1 oz rresui of 
tartar finely pulverised and passed 
through a silk sieve 10 or cominou 
ailt pulverised and sifted as above, 
21b. 

(il Silver powder 1 oz cream of 
tartar 4-5 oz common salt, white 
and clean 13 oz 

(c) Silver powder 1 on , cream of 
tartar J oz common salt white and 
clean 21b 

All these substances should be as 
pure as possible and per/ev.tly dry 
Cream of tartar is generally diy , 
common salt often needs b^ewe or 
jfterithasbeen pulverised a tborongfa | 
drymg in a porcelain dish in which it 
ij kept stirred with a glass rod The 
misture of the three sulislances must 
be thorougli and effected at a mode 
rate ind protracte I heat Thrgraimng 


there u In the mixture , and it is tbs 
finer and more condensed as the pro- 
portion of cream of tartar is greater 
but it IS then more diScult to scratch 

R<asU —(a) If it happens that the 
same natch part is composed of copper 
and steel tins latter metal requires M 
be prevened (gaiQ<i the action of the 
cleansing acids and of the grammg 
mixture by a composition called re 
Slat This consists in covering the 
puimna and other steel parts with a 
fatly compcwtmu which laSiifBciejitly 
lard to resist the tearing action of the 
bnstle and wire brushes and insoluble 
in the alkalies of the gilding bath 
TeUow war 2 or transluceot colo- 
pbony or ekti» fine red eeahng 
wax, IJ oz impalpable iron peroxide 
or pohshiDg rouge 1 or Uelt the 
colophony and sealing wa* m a pores 
huo dish upou a Hater hith, and after 
warde add tbe yellow wax Whentbe 
whole le thoroughly fluid giaduelly 
add the rouge and stir with a wooden 
or gtase rod Withdraw the lie«t> 
but coatiDue the stimsg until the 
mixture becomes tohd otherwise all 
tb< iron onde will fall to the bottoiB 
of tbe mixture The flat parts W 
receive this retisC are slightly hasted 
Bud then covered with the mixture 
which melu and is easily spread For 
covering eted pinions employ a small 
gouga of copper or brass fixed to » 
wooden handle Tbe metallic part of 
I the gouge is heated Upon an alcohol 
lamp, and a small quantity of resist is 
taken with it The ccmpositioa «oon 
melts and by turzung the toolaround 
the steel pmion this becomes coated 
I Use a scratch brush with long wires 
as their flexibility prevents the removal 
of the composition llTieG the resist 
is to be removed after gilding place 
the parts in warm oil or tepid turpen 
tine then lu a very hot soap-water cr 
uttnhni* eoiution and lastly in frssh 
nettr Scratch brush and dry m 
warm aaw.<iu»t of white wood The 
1 oles of llie pin ons are cleaned and 
polished witli small pieces uf i erj ac/t 
white wood tl e /nctiou of wl wh is 
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sufficient to restore the pnisitiTe and to which bos been addedftsolutioD 
!u«tre Thegildingof fnrU'compoEed eafiroo, annatlo, or any ccdounng 
ofcoppcrandsteelrequircstbegreateBt suhstoce according to the shade 
care as the shght&>8 rust d«>troy3 desired If the gilding is strong and 
their future usefulness Should sotue thick the objects are heated until the 
gold deposit upon the steel it “bould perious eoatiug curls over at the 
• be removed br ruhbiog mth a piece of approach of a »et finger If the gild 
wood and impalpable pumice du-it tio log « a mere film the miature is 
putty or rouge "iioplj allowed to stand upon the 

(A) MTien it 1 = de'ired toobtaiBgild articles for a few mmufk In either 
iDtrs of several colours upon the •ante case the whole is rapidij ea“bed in 
object resists genenilh uia.teo# iiae warm Hater holding la suspension a 
kindof iarRisb,areuted \fterha»i»g certain quantity of the matenah for 
gilt an article of a uniform red orgreen or molu they arc then rapidly dried, 
colour It IS coiereil mth a fat varnish when thej appear of a darker shade 
made driing bj the sd litmn )f lead remoi earn portions too much coloured, 
chromite at those plsct which are to «tnkingthem'erli«lly«ithabrush 
resist the action of the iien bath By banng loug bristles If the tint does 
means of resists and suceessivi hatlis not appear satisfactory cotnaicoce the 
several difTcreut vbsd^a oan beobtaiiied opention afrt b after wa'hiug off the 
upon the aame object The resist or molu lo dilute sulphuric acid 
varnishes are applied ivith a brush or Paiat —The paiat nm»t first be 
pencil and should be thoroughly dried Ihorougblj by The letters must be 
iR s <tove before placing theobject lu wrntev on the paint with gold sise 
another solution The,« varuiahes aud alloned to get a httle dry, or 
may he coloured with various oside el>e thei'Titiiu wiUappeardull Now 
or coloured salts in order to facdiiate press the gold leaf on the 'ise and 
their use upon those places uhiih rib it dimu tilth a piece oi cotton 
should be sb^ly marked lead chro wool If bv accident there is more 
mate and artificial ultraoiariue blue than one thickness of gold it will 
are well suited for the purpose Be app^ dull 

sist ramishes are also used for fs’Cserv haD|ftn$8 —The pnrv 

>ng the reverse porta of srDcle nhich i hich is to show the gilt u vst 
hare to receive the gilding onlv OD the printed in coniinou •ize mixed with 
front Wheu theoperatioDJvfiniehed a httle water nhen dry rolled up 
thereiutisea ily retnovedb) wavhing awd reprinted m goH 'ize and as 
first with essence of turpentine gaso it la being printed the piece is drawn 
line benzine or benzole ardtbenwith out from the table into a trough lech 
alcohol •when benzole is uscil it is called a drum, and then the metal 
sufficient to wa’h the article in boilii^ whtcli is Chinese bronze 15 slightly 
water, and then to dry It 10 warm laid Over the surface and the drum is 
saw dust of fir wood It conies out tapped underneath with a common 
perfectly clean This la not always cane which causes the metal toadbere 
the case with rectified turpentine and to the gold sue it is then carefully 
It may be necessary to plunge the drawn out of the drum and hung up 
object into a hot alkaline lye then to tiB drj then rolled up to improve 
nnse and dry it in warm saw du t 1 the appearance the hangings are passed 
Oil Gilding, see Wood ( between two embossmg rollers which 

Or-molu — This operation comusts give the siaouth finish 
insmeanng by mean-, of a bnidi thej Picture Frames —The wood 
gilt and scratch brushed objects with j moulding is mad" bv the joiner mto 
a thin paote of pota-*h lulrate ^um 12 ft lengths and ui that state 16 
and iron 051 ie winch have been well pa see into the hands of t(ic gilder 
nused and grouail under fbe muUer, He Srst giiea it a pruning of hot 
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size and whiting, called thin white 
The whiting employed by the gilder is 
not the same as that used for domestic 
purposes, hut u finer and miwe free 
from gnt The sire emplojed is pre 
pared by the gilder from parchment or 
glore cuttings The cuttings are well 
washed m water and then boiled m a 
certain quantity of clean w ater, until 
the latter has a particular degree of 
adhesiienesa, which can only be deter 
mined by experience thia la then 
poured off into a clean dry %e 8 sel and 
allow ed to cool 

tVhen about to be used, the grease 
at the top and the sediment at the 
bottom are cut off with a knife, the 
size u melted m an earthen pipLin. 
and a small quantity of finely powdered 
whiUng IS mixed up with it When 
the thin white is dry all holes and 
irregularities in the moulding are filled 
up with putty Tins puttyis not the 
same as that employed by the glazier 
but consists of whiting and size nixed 
to the consistence of putty M hen the 
putty IS dry a coating o? thick white 
H bud on noth a brush This thick 
white differs from the thin white only 
111 hanng a larger proportion ot dry 
whiting mixed with a giien amount of 
sue, the consistence attained being 
rather thicker than that of oil paint 
When the first thick white is diy, an 
other IS hud oa in the same manner, 
end siiuiiarlr a third a fourth, and a 
fifth are laid on all about equad m 
thickness and each one being p^cctly 
dry before the next is applirf 

As in laying on this large body of 
thick w hjte, the fine squares hollows 
and fillets would be liable to be slo;q>ed 
up and lose all their clearness and 
sbarpnesa, opening tools, consisting of 
crooks, chisels and gouges are drawn 
along the fine parts of the moulding, 
while the thick white is atill wet , ^ 
which means the forms of the sanons 
mouldings are retained This w still 
better etiected by the double opening 
white, which consisis of two thick 
whites , the one laid on almost im 
meiliately after the other, by which a 
thick soft coating coi ers the moiildmi, 


Hard atones, shaped to the forms of the 
mouldings, together with the opening 
tools befMedeecnbed, are to be worked 
oxer ewery part of the mouldmg, by 
which asperities are smoothed down, 
depressions filled up, and edges brought 
up nearly to their required sharpness 
In this state the whiting on the mould 
mg la ,'i ^ in thick It is now 
tnitioM at the back and edges by 
cutting off the whitmg which hw 
flowed orer from the front, which 
prepares it lor the process of smooth- 
ing Thi» IS done by means of pieces 
of pumice and other stones, shaped so 
as to lit the various parts of the 
moulding A sponge or soft brush is 
used to wet the mouldmg, and the 
stone wluch IS to be used being hke 
wise wetted is rubbed or worked to 
and froaloDg the moulding until that 
part 13 perfectly soiootb Another 
stone s part is then 

used in the same way and so on 
until every pan of tu length and 
breadth of the moulding has been 
worked o'er by the stones 

Tlie moulding if the tmootlung has 
been properly performed, now weeenM 
a emootliDesa of surface exceeding, and 
a keenness of the edge nearly equaihog, 

that which the mouldmg presentu 
when It left the hands of the joiner , 
but thu must be attamed without 
rubbmg off too much of the whitmg, 
since the whole beauty of the frame 
mainly depends on havmg a sufficient 
body or foundation of whitmg The 
bnlliaat burmshuig on frames is, in a 
peculiar degree dependent on the 
whiting which Is laid on the wood, 
and which, if deScien tin quantity, can 
not be ad^uately replaced by other 
means The moulding being tho 
roughly dned from the effects of the 
smoothiDg, IS rubbed don n w ith fine 
glas or Band paper, to take off any 
little asperities that Way remain, and 
to stake the whole perfectly smooth. 
It IS now ready for the process of gold 

Tie burnish gold size used m this 
process 11 compiled of ingredients er 
ceedmgl} opposite m their nature, such 
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M pipe clay, reil chalk, l&cL lead, 
suet, and LuEock blood This <h\er 
sity of ingredieuts i» uitended to pro 
ducc difterent eBects , oae eubstMice 
helps to give a bnEiancy to the bunudj, 
another lo the juellownes® and smooth 
ne'«, and so on The form in 'sbich 
the gilder purchases hts hurnish gold 
sue is that of a sohd rather softer than 
butter He first takes BOineicrj clear 
size, boiled purposelj to a suiaDer 
degree of strength than the swe for 
thick white, or, if already boded, 
weakened by "liter This si/e be melts 
in an earthen pipkut, but irtthout 
znikiiig It leQ liot and then mixes 
thegtJd size ivith the melted 
means of a clean brush, mucli in the 
same manner as a punter miies his oil 
paint , the con'istence to be about 
equal to that of cream 

It IS a source of some confusion that 
the same term, burnish gold sue, i» 
applied to this creaim !ti)uid as to the 
fucker substeace (iota itlucb it u 
prepared , it ts tiecewsr} to s»i loixed 
gulA site, or unmised ^l<i sire in 
order to indiMte nhicn u meant ] 
This gold size is kid on the tnouldiug i 
either with a lery soft hog hairbru*h, 
or by a large camel hair pencil, hxod 
in a s"an quili The gold sue must | 
be barely "arm aud must be laid on 
"ith great csre so as to leateitei|us))y 
thick in eier} part, and obliterate tbe 
marks of ihe brush upon the due 
obsenance of a medium between hot 
and cold, strong and weak and thick 
and thin, m the gold size laid on de 
pends much of the beauty of the 
moulding " h»n gilt From 4 to 8 coat-, 
of this gold size are laid on the mould 
mg, each one being perfectly dnol 
before the nest is sppbed A soft, 
partially " om piece of glass paper is 
oocasionallj used, to take off any rough 
ness that may exist 

MTien a sufficient body of goM size 
IS laid on, it is carefully washed with 
clean watCT, a «oft sponge and a piece 
ofhnenTsg This must be <!one with 
attention to the soft eilges, which jre 
t ery likely to lo e the wh^e of their 
gold sue if care is nut used , the object 


IS to produce a perfectly smooth sur 
tmx, especially in those parts which 
are to be matt gold The test of good 
wm-k 18 to produce the smoothest sur 
face with the l^t loss of golil sire 
When the moulding is partially dry 
from this process, the matt parts are 
polished with a piece of woollen cloth, 
and the parts to be burnished receiie 
I another coating of gold size, hid on as 
smoothly m possible The piece of 
moulding which is to he gill is laid 
I along the bench with one end higher 
I than the other and as the uu.(ch of 
the Qumlding is broken up into sei era] 
I divisions, such as hollows and squares, 
J It woultl be impossible to iinke a leaf 
of gold bend into all tbe vanous parts 
wiuiout breaking 

The gilder leama by experience bow 
many separate lay s, as they are called, 
of will be required to cotcr the 
I wiuth of the moulding without the 
I breakuig of the gnJd into irreguJar 
( frvtturescaHedspiilerlegs IngeneraJ, 
I a deep boUou or a depressed stjuare, 

' cannot be gilt at one lay, hut must he 
coieieil with two stnpe of gold laid 
side by ’ide aud meeting at the centre 
of the depression Wien the gilder 
has made his decision as to the number 
of lays that wEl be required, he selects 
ouc Uy, and proceeii, with it through 
tbe whole length of the moulding 
before he begins another portion of 
the width 

If the necessary Uy be about J or 
\ in wide, he cuts the leaf which vs 
spread out on his lu=Iuou into 4 strips 
if It be about 1 in "wle, he cuts the 
leaf into 3 regulating the dmsion of 
the leaf otgoid according to the width 
of the Uy It IS not often th-it a 
I kiger piece than haE a Jeaf is used at 
I once The gilder has at hand a pan 
with clean water and 2 or 3 camel 
I hair pencils of different sizes A\ ith 
one the=e pencils he wets a few 
I inches of that part of the moulding 
I w hich 15 to form his first lay. taking 
care not to wet much licyoud thtt lay 
I The water is to lie nlJoweil to remain 
pretty full ou the surface, after some 
of it has beeu imbibed by the gold 
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aize The gilder then takes his tip m 
his right hand and Liis it on Che ghp 
of toW. which slightlT adheres to the 
hairs whence he places it on the 
mouidmg, with particular attention 
to straightness of direction It fre 
(juentlj liappeiio that the hairs of the 
tip will nut take up the gold lu such 
case it ja usual to ruh the hairs between 
the cheek and the palm oi the hand, 
by which their power of Ukingup the 
gold IS ujcreased 

Vilieu the gold la hi 1 on it i» blown 
forcibly to e^pel aa much of the water 
as possible iruin beneath it the dry 
camel hair pencil being u«ed to prexa 
down anj parts which fail to adherw 
kiiotber portion is then wened ami 
another jiece laid on, Uppiug about 
in 01 er the end of the former piece 
hua the gdder |>iocee*ls piece after 
piece until the one lay is earned down 
the whole Un,,tli of the mouldiig, , be 
then proceeds with another hr jouutig 
the former hi doing this he has to ob- 
eeri e that the w ater uiuet be made to 
Soiralittieoiertheedge oI tlie former 
lay but not eo as to wuh it up, or 
break away tliw edge the aecvud lay 
must hp a little oier the itrat end 
therefore the water tautt likewise ex 
tend over the fir»t lay Thus he pro 
ceede with all the lars into which he 
has found It necessary to dnide the 
wulth of the moulding eiery piece, 
lengthwise Upping oier Ibe ptere 
pre\ lously put on and n ery lay lapping 
over the precious Uy The moulding 
IS then set aside to dry There j» a 
particular state or degree of dryne^ 
known only by experience, m winch 
the mouidmg is in a fit state fcir liir 
mshing The burnishers used In the 
giliier are either of flint or agate 
generally the former tlie steel bum 
ishers emplored bv the jeweller would 
not do for the glider 

Burnishers of difiereut forms and 
sues must be employed lu orler to 
adapt them to the pert of flic Koti. 
which 13 being burnished they are 
generally crookeil or Curaol nesu- the 
end tthen the Uimi'bmg is dine i 
those parts which haie not been bum 


ixhed are weak sized, that is they are 
I netted with water ui which » lery 
little clear piece of suebna been melted . 
I this helps to secure the gold IVhen 
I dry the gold is wiped careftiJh with 
a feece of soft cotton w ool, to remove 
rou„b or raggeil e<lges of gold , and 
there are now visible a number of little 
Iceaks, holes and faulty pi ices m the 
I gildm an-uig from the impossibility 
of Uyin„ on the gold quite soundly 
and perfectly These defective parts 
are I epaired by the process of faulting 
which consists of cuttmg up a leaf of 
gold into snail pieces and laying them 
on the faulty pbmes previously wetted, 
with * camel hair pencil If the de 
fectne pirt i» on the burnisb, it ■» 
neceisary to be careful ool to wet sny 
part but what u to be covered by the 

gold asitmU state tlisburaisbedgold 

I MTien the faulting is dry , the gold 
IS agim c.irefuUy wiped, and finally 
netted nilb fin; hjag ’ize This M 
clear leeofacertaindegreeof strength 
law! on the matt parU with a pencil, 

' and Completes the process of gildiiv 
\Vb«ii a glo&x frame u to be gilt, the 
yoinerx work is generally quite coo 
pleted before the gilder begins, and 
great care is required ui whiting such 
fniines. la prevent filling up the corners 
vrith 11 luting, and g>i mg them »c]iim<y 
apppearauce For thix purpose, model 
ling tools, such aa chisels gouges, and 
crooks, are used to clear out the comers 
from time to time and prexcne the 
original sharpness and clearness of the 
seven! parts 

CmipoiUion for Picture Frame 
Vouldings —(a) The following is used 
by gliders Mix 1-4 lb glue 7 lb 
roxin ^ lb pilch 2' pints hnseed od, 
5 pinte water more or iesa accoiding 
to the quantity required Bod the 
whole together well stirrmg until 
dissolved, •will as much whiting s* 
win reudei it of a harvl consistency, 
then press it mto the mould vv hich lias 
been [reilously oilcil "itb sueeS od 
ID* re shoulil be mixed thin can be 
nseil bef re It becomes sensibly Innl, 
as it will roifuiie Btcammg before it 
can be used again 
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(i) Make a ver^ clear glue with i 
parts Fhnters glue an 1 1 part isinglass 
by dissoHiiig ttie tw o kind? scfftrwtely 
lu a large quantity of water and mix 
them together after they haie been 
strained through a piece of fine linen 
to separate the parts n hicli c» uM not 
be di=5ohe<l The quanllta of water 
cannot be fixed leoause all kinU of 
glue are not homogeneous so that 
some require more than others Tlie 
proper strength may be (ouml h\ auf 
fering the glue to become perfectlv 
cold It must then hareh form ajeih 
The glue IS gently heated then mixed 
nilb sju-flust sifted through » Cue 
sjeie The mouldsare thenojed'nth 
nut oJ and the lawture is preasel 
intotheniould covered withiweighiel 
board and then set to dry near a 
stm e When the aiouldmg is iry it 

can be trimmed 

Surmised Gift Fi^mts — Mheii 
new burmshed gilimg reiitttres \ar 
nishing, white uni spirit \anmh is 
used or yellow gold lie tuer Old 
burnished wort must he cleaned with 
great care First remote the du t 
with a badger hair brush aflerwarxfs 
clean the gilding by piu«/aa e clean 
sponge dipped m gin SQd nater lightly 
over the surface wiping olf the mois 
ture with a aery soft dry sponge or 
sUk handkerchief then apply the 
Tamioh and finish 

Cleaning Gilt Framu -—Gill frames 
may be cleaned by simply washing 
them wuth a small sponge wet with 
onne hot spirits of wine or oil of 
turpentme nottoowet Uitsuffic ently 
to take off the dirt and fly marls 
They should not be afterwards wiped 
but left to dry of tbetnsehes 

Various methods are employed by 
painters and gilders to clean old gilt 
work Some wash thewoik well with 
a brush or sponge which is sufikaent 
m cases where the ground is firm iMd 
and of a metallic colour but where 
the grounds are absorbent with gold 
letters, simply washing vnlh water fa 
lo general msufficieut lu such ca es 
emplor an alkaJme Ij-e nude by du. 
soiling 2 oz peariteh la 3 pints water 


then wet the work over with a brush or 
sponge dippelm tliche letilrtmaiu 
sometime afterwards with the sponge 
and clean water w ash off a part to see 
if the surface or gilding is properly 
clean when it must be thoroughly 
ii<tahe<l mtb plenty of pure weter and 
1 iped dry with a soft cloth or silk 
I andketchief Od of vitnol and water 
luixe I until Its acidity is e<)ual to that 
of inegar is ' err cleansing but re 
(Uires con ileroble pract ce to apply it 
e lualti to the work snf it must not 
reuitnon { xi long otherwise it will 
not oull reuioie the dirt but also the 
pazutsi IgiJlujg itreiuirestobeused 
with uution freijufiitly applving the 
spoDj,*»ii 1 clean water jn order to dis 
cDier whether the surface u clean 
M ben it is well washed and wiped drr 
let the work stand to dry and after 
wards appU oue or two coats of copal 
raroub In rei aruishmg old work ex 
posed to the w ealher it is best to clean 
itoxerngbt aud if the weather is fine 
ue\t luomiug and no appearance of 
rau high wind or duet apply the 
\aru sbahoutaunnse whentbewartotb 
of (he sun will cause it Co flow, set, 
sod dry quiolii and hard 

Rc-^iiofj Ftamti —(a) Take a 
sponge and some clean irater and 
wash the frame well let it dry pro 
cure some water gold size make some 
thin •i 2 « from dry hide or parchment 
mis enough warm with the gold sue 
to enable you to w ork it on the frame 
with a camel hair brush give it tw o 
coats when dry rub it over with a 
pier^ of fine sand paper it w UI then 
be ready for gilding 

(6) Brash off the dUst then take a 
sponge or soft flannel and damp it la 
' spaits of wine or turpentme ami 
clean <rff all dirt and grease After 
wards apply a coat of thin patent 
I knotting or use some clean shellac 
dissohedm methy lated spirits Apply 
it thm with a camel hair brush This 
I will dry in about ^ hour and be quite 
I ready lay mg on the gold size and 

I at^ying the gold leaf m the usual 

(e) Tbe tools r&iuired for the ygh 
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are the foUowmg a pint haoin with a I before it will be fit to receive the gold 
lip two moderate sponges and two | and niU depend, m a great measure 
small finger sponges three fitches one npon theneather Thus oil gold sue is 
flat i m wide one round J m anl ' composed of prepared linseed oil, very 
one I m or ^ m round lie will finely ground litharge aodetoneochre 
count these three one set for Bizinf, The cushion knife and tip can he dis 
You ivilJ want another set for wbiting, | pensed with, although these and the 
another for cKjing one fitch for skew . dabberare all held m the hands when 
ing, one small sash too! fis- washing ( laying on the gold by the professional 
off and one about 1 in diameter for The cushion is a hoard about the di 
duster a gil lers cushion a gddera mensions of a half sheet of note paper 
tip a camel hair dabber a gddera the hack half of w hieh is walled around 
knife some fat pipeclay some pre with a piece of parchmentabout 2Jui 
pared whiting some plumhigo ml high the fioorof tbs cushionis wash 
gold size crystal size or parchment leather as itisususUy called, prepared 
cuttings to make some two ^-ite n itb red chalk on the under side iss 
burnishers one round about the dia- loop to take the thumb of the left hand, 
meter of a goose quiii anci one oval, the hooded or nailed part projectiag 
largor or aboutdouble theaboseon the o\er back of the band the fingers being 
broad part and some composition made curied The tip u placed between 
of glue whiting and 1 nseed oil The the second and third finger and the 

picture taken trom the franie duH i knife between the little fii pr and next 
well and proceed to wash off with and the dabber between the forefinger 
clean water not lettii g your bru<h I and thumb He takee a book of gold 

hold too much to make i our work too and sbakei out three or four leaves into 
wet When washed off let stand bi I ibebqod-^ll mell as it would seem to 
/or seme time to get dry an I steady the uninifiatsO places the book down 
How IS your time to make all oroa i luasafe place takestbekiiifeandpicki 
meRtnl Kork good orrepeirs I up one of thelesiesand tOHesitabouty 

To work the oompo you will need gives it a puff of oir from hu bps 
two pieces of brass Hire one about | and there it is spread out upon the 
i in and one about ‘ m full bent m cushira without a wrinkle m it Ho 
the shape of an / the ends tong fiat . then proce^ to carve it up into the 
tened to form a kiud of trowel in nnnia ehape or size pieces that he sees most 
ture Such as used by artists in clay I convenient to cover his yob He then 
modelling Make your compu vrann returns the knife to its proper place 
and work it " ell that it may not w orb I and takes the tip which is some long 
lumpy Having s ime hot glue dab bsdger 1 air betw een some card for a 
some upon the sore place pre>s your I handle He whisks the t p over the 

compo upon it m a few minutes vou hairupon his head or down his whiskers 
mav proceed to shape it to correspond and applies it to a piece of the leaf gold 
to the rest of pattern Having made | it instantly jacks it up like a magnet 
all things ship shape that which is to By these means he com eys and deposits 
he matt, i e the boitom of design is the gold where required replaces the 
to be laid down w ith goW size very tip and takes the dabber and dabs it 
sparingly and after that has bera ^na Some will dob with thedabber 
gilded if the prominent parts or that I between the little finger and next upon 
njucb 13 a relief is to be biiniialieci is ■ (he right hand aith the dabbing !»rt 
to be sized and clay ed then after | outside and w ill pick up and dab and 
being allowed to dry giresi otberc «vt cover a frame in a few seconds 
of weak size this is allowed to dry After covering (see that it is aK 
11 lien vou are about to Jay (be golf on ' covered) let stanl for an hour or two, 
wet the surface with clean wato- anl skew off That is doi e by the 

Oil gold size will take 2-5 hours skewing fitch the tool is held tet'V ceu 
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the thujohanil fiTcfirger of right tuuul, 
SD^t pressed lightly down upon the 
gold and a slight eieiijng or tftjstijjg 
artioo IS giies to it, and the hue gcdd 
or pounce liberated bj the acu&a is 
shewed bj the sanie action into the 
iBteisljees and jj’gles of tie palteni . 
that the (Jabber could not get at [ 
Continue this action with the powder 
under your brush, until you haaegone i 
around your frame, then sico your I 
gold powder off on to a highly gUzed j 
piece of paper and presene ' 

MTien you commence gilding, the 
best plan is to spread ashect oimaDiLlla 
paper under your « ork — this )# a eery 
Eighly glared piper of a whit^ Vown 
hue, and lejy tougli , llie p«rt* to b» 
burnished should haee at least two 
coats of sue and whiting and of 
before gold u laid oo how for the 
dead and burnished work Having 
wsflhed and repaired mitres etc end 
set aside to steady or dry have souie 
No 1 glass paper and rub down with 
anger or COTK rubber Give one coal 
of parchmentiizeaudTvhitiog, thesue 
must not be too thick or thin, ao that 
It will not congeal attheordinarr um 

C ture of the room or atiuoepbere 
the test o! the thumb aud fioger le 
the best criterion to go ly , rf too 
thick your work will peel off when 
placed in a warm room, or on a hot 
summer day If new work a coat of 
weak sue first, nest wlutmg and site , 
let dry and rub down A second coat, 
dry and rub down then a coat ol clay , 
then rub down and go over with wei^ 
size, and set by to dry When dry, 
eee that there are no cracks or chance 
of Its peeling off Then go orer with 
clean water and soft brush sightly 
damp, lay gold on luiuiedialely 
after, and dab down Let stand by to 
dry The flat remaining dead the 
hollow or bead may be burrushed 
The burnishers here meutioned are 
curved like a horn so that you fan get 
into a hollow, a quirk, or over a head 
^Vhen completed so far, you may either 
size or varnish 

It IS usual to sue matt and onur 
mented work, and dead upon mooh’ 


ing3 It 13 a great protection against 
dust If not siztd, it would soon be 
smothered in ilust and no dusting or 
washing wouldremoveit 01 lUiproxeit 
Jvow for sizing Take a clove of garlic 
about as thick as a i)uUl, and finely 
grmd it up with ahttle water Jlia 
with a couple of table spoonfuls, let 
settle and filter Bl»!olve size in ii, 
and apply This will lay the rough 
surface and is said to protect it from 
that nuisance, fly soils , Init if you 
would like to varnish that, you may 
remove the fly sods with impunity 
Take ^ oz gum sandaiach to J pint 
good »{>inU of wine, and in another 
small phial (tdxmt I oz ) put one 
pennyworth of aaffron M hen the 
former is dissolved and settled clear, 
puur off and add some few drops of 
saflroQ uutil of the desired colour , go 
over the gold with a coet of very weak 
size and, wlien dry, varnish and turn 
upside down to dry free from dust 
To make the oil gold size— take, say, 
I lb white lead and red lead, mix 
with ) pint good raw linseed oil add 
aboutagdl of boding water to it , when 
well mixed unlet stand for a clay, then 
add aoutlier | pint od and w rll stir up 
twice a day (morning and night), and 
in a few daya jou wdl have a I^uti 
fully clear fat oil, almost colourKss 
this muat be mixed or ground up with 
atone ochre andhtharge, not as a paint 
but as a stain, aud to render it sicca 
tive this may, when prepared, be 
keptaome ccmsiderable time, without 
drying, in a jar or gallipot, if covered 
with a piece of paper, dressing the top 
wiUi oii, but it will dry m a very little 
tune when put on verj thm as for 
gilding, subject to the state of the 
weather ft may be ready m 3 hour, 
and may not Le fit lu 5 hours Deep 
ertrwdeep, goldu used for the purpose 
If you prepare your own whiting, it 
must be well w ashed tttil remain to 
^ow the coarse tosettleafeiv seconds, 
and then decanted into another jar to 
settle , fically, make » tray of a square 
(ff hlottiug paper, [vneb up tlie corners, 
and put upon a Bath bnck , pour the 
water off as far you can, and the thick 
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into tie tnw The 1 nek »nl paper Sigvs Or Fascia Lettering — 
« 11 soon il sorl the %Mer anl lour The foUo'Ii g method la adapted for 
Khiting ttfte tit ptl»-r coaera are workin}, in the open air when the 
taken off mil be free fiom gnt and . ordiiiaiy process with the cushion is 
may be placeil m a jar or bolde fit lor | rendered d fficult if there is much 
use lour piuuiha^o must he seneif niiid to hlon the gold leaf about 
the same an 1 your iKi and about Take a sheet of tissue paper and mbit 
2 per cent jluiuba^o is inised anl oser on one side only nith a piece of 
wasled nith \ ur chi alter beiig i «Iute aa^ This should he rubbed 
washed separate aud i our cl«y is fit rather briskly orer the surface of tie 
for use B\ the Batl bnck the liquor , tissue paper placed on something fiat 
u absorbed \eri rcadih and prepara 'so that the «ax is spread evenly 
tons of this kind and precifutatee throughout The paper nhicb has 
filters etc reduced to a minimum of | thus been rubbed will possess a certam 
trouble \oiir sponges you will find . sticky quaUty scarcely perceptible to 
use for III ease of siiaropuig I the Couch but sufficient to cause the 

Re I cr/or Glided Frarset — >Taka 1 [ gold leaf to adhere to it 
Qz of chloride of potash or soda and | After a whole si eet of paper 1 as 
mix It well into d or of white of egg i been waxed m deM.nbed it should le 
Qooierthegilded surface with Ihisaod I cut into squares a little larnr than 
a very good result will be obtained I the leaves of the book of goM The 
PlMter of Pans -—This oeede S gold leaf booku ust be opened sod the 
or i coats of boiled linseed oil laid on | waxed side of the ti sue paper KOtly 
at intervals of 21 hours folloMed by a pressed upon the gold leaf witn the 
waUr Size containing finely ground yel | nand On removing the paper the 
low ochre for delicate week or a coal gold leaf will be found attached to it 
of Japanners size and yellow ochre for The gold leaf being thus secured upon 
coarser work the gold size aod leaf | the waxed ptper rea^lv for uh It 
follow when thi» 18 dry is evident that tie Jifficultv expe 

Pottery — An air tight kiln is nenced through the thinness of the 
required which mu t be hme washed gold u by this means to a great extent 
every time it la used. On a esnaU I oiervome The iisaue paper may he 
scale a retort would do well made use<l o\er and o er again 
of Stourbnlgc clav and oxed in It u supposed thit the letters to be 
brickwork i ith access for drawing gilded have been written in the most 
trials bits of pitcher with a little gold I eu table tnatenal and that ther are 
on drawn with tongs Take J os ‘ ready to receive the gold loaf Ikke 
brown gold J oz quicksilver 10 gr up the tissue paper and place it with 
tin 10 gr white lead veil pound the gilded sde to the letters and 
together in Wedgwood mortar and haviug rubbed the back lightly with 
pevtle Then grind on glass «lal an i the hand the gold will come off tie 
muller with a few drops of water fca- I paper andadhere firmlj to the mordant 
several hours add a rhup of water as ' wtth which the lettenag has been 
it does then repeat m bupentme I written By this method very little 
leal mg it about the cons stency of | gold la w asted as the tissue paper 
cream It is then ready for nse or rf ■ faemg semi transparent the gold leaf 
kept for a day or two it will w ik | ebowe through it and the operator 
better it is laid on with a camel hair can see w here any portion of the gold 
pencil Thu it with turpe it ne as it | adheres to the paper an 1 can sccoid 
soon dries and should be kept coveted ) ugly place it on such portions of tie 
when not in u»e A htUe fat od b i wn-k as it will best fit without an 
added to make it work better To | nodue number of joinings though bf 
make fat o 1 ei aporate turpentme to I this process if the gold leaf is good 
the consistency of treacle 1 not the slightest trace of jo ning is 
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discernible llic gold )eif idioiill )* oi> Ibis in ilioul J lumr slier its appli 
genllj- dtWied oier "Hb s pi«l of utloii oait dries len upi'llj 
cotton wool, wlucli lull eluootli tlw I .SonietHues tbe p<l<ler is com[>elled 
surface of the gilt, and remose all to prepare his Mork and put on the 

auperfluous pieces of gold Ie.kf goM leaf a few minutes afterwards 

As a newly p.nnteilsuTfaccis stickj, in this case gold size alone is used 
if the gold leaf were to be applied to But if ut interial of a few hours is no 
It, It would adhere to pirts of the . ot^ect, it js cu'tonnrj to -uld oil \ar 
ground colour where the mordant bid iwh to the gold si^e regulating the 
not touched, and wlieK the gold was qttanttti according to the time at dis 
notrequu^ Itisueeilful therefore posul Liuseed od should not be lUlaed 
before the letters or parts to be glided with gold size to retard Us drjing 
ate marked out, that the newlj jiropertiea because it is apt not only 
wmted surf we should be dabbed O'er to destrot the adhesiieneso of the 

lightly with drj wliiUng but CVe »izt l>Ut to sweat tlirough and dis 

should be taken that the loose j«rtj cidour tbe metalbc leaf A few drops 
cles are dusted off by the geotlc ap- I of boilol oil uwj he added to tbe size 
pheatiou of a silk handkerchief H ' occasionally, but as a general rule 
the ground u dirk, this pouticiug will i tarnish will tefound preferable to the 
80 far lighten tt, that the giWer will oils 

be able to distinguah anj hues be may | Textiles —The lurfaces of tettile 
make with size, as the size wiU restore i raitemis reijuire a grounding of water 
the ground to its onsuial colour But ' sme (vr CiBDs), which may be weak 
if the ground « h^t tbe poaiicmg glue for cotrse hbrice 
will not We this eSect, uid it be Water Oildi&g, tull Qot bear be 
comes necessary to rniT some kuid of lUg netted and is only fit for work to 
colour with tue size to enable the | bealwayskeptwithin doors Forthie 
gilder to make certain that he has ibo | gilding the wood is first cotered with 
roughly covered the portion to be 4 or S coats of whiting and sue, and 
gdu^ that tbe gilding should be perfect, it is 

For pouncing put some powdered necessary that there should be a luffi 
whiting in a smsll linen bag, lie It up cienlbody of whiting Wbentbeseare 
lightly, and gently dab tt oter tbe dry, they are laid orerwitb a coat of 
parts to be pounced The wlutmg is sue, made of Armenian bole, a 
remored the ground after tbe uttle war, and some purcbment size 
gold leafiaapphed, by meaiisofadamp BTien tbe size is dry, a portion of tbe 
chamois leather The mordants fori surfeceie wetted plentifully wuth clear 
cddicg are of different kinds Picture [ water and a soft brush sad a leaf of 
frame gilders generally a c gilders ! gold u apphed 80 as almost to float on 
size, made of fat oil, in wbicb yellow the water when it instantly settles 
ochre has been ground Ihisisag^xid down and adheres to the size Great 
matenal lor tbe sign nnt«-, but it is care must be talceu oot to suffer any of 
loo thick for general adoption espein the water to come over the gold, ora 
ally ID cold weather, when it is on atam will be produced tVhen the 
^nageable with the sable pencil In whole is covered with gold leaf, the 
hot weather, howeier, it is not so eflectiswbat is called matt, or dead 
thick, and may often be used with gold, and is the natural colour of gold 
advantage The gold leaf must not not burnished Sucb parts as are re 
“ epphed to this size lor at least 24 quired to be burnished are rubbed over 
hours after its application, and it will with an agate burnishing tool Orna 
remain tacky for 2-3 dsy» "When mentseaecuted partlymatt and partly 
the gilding has to be finished more bamiahed.fcaveaveryncheffeot,wbjc}i 
rapidly, japanners goldaizeisgeneRtUy is se«i m oioat picture frames 
employed The gold leaf msv be Ian! As already stated burnished gilding 
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cannot be cleaned with water though 
oU gold may hut the matt jmrtioi) of 
water gilding so lile oil gold as not | 
tobedistingubhed hj anuieipenenceil 
eye and it may be very desirable to 
feaow in that case bviihicbof the two 
processes it has been executed with a 
view to cleaning it n hen eoded by fliea 
crotherwise This may be ascertained 
by observing m some crack or crevice 
whether the gold is hid on a coat of 
whitmg and if there ig no other 
method a email scratch with a knife 
mav he made m some unimportant part 
to ascertain the fact On account of 
the napossjbJjty of washing water 
gilding without mjury it is neceatary 
to take great care to protect it 

Fraioea executed in water gilding are 
sometimes required to be r^t this 
eannot he done without taki^ off the 
whale of the whiting and commencing 
the process agam which u erpecaoe 
When this u done the frames may be 
either regilt ta the water or in the oil 
manner and as the latter lamuch the 
cheaper it u sotnetunes preferred al 
though It cannot be burnished 
'W'ood (Oil Otldtng) — Ibe gild 
mg os wood called oil ^d csonot l« 
buraished anl ualways of the natural 
colour of uQorought goM It has 
the advantage that it may be washed 
and cleaned with water which bur 
nished gold never can It is often used 
for picture frames parts of flinHture 
and mouldings of apartment# as it 
stands the w eather it la also emf^oyed 
for outdoor work The surface to be 
gilded should first of all be rubbed 
smooch if (tone with putii e if wood 
with Dutch rushes if a very bnghtlevel 
eSect Ui desired After this it should 
have a pruning of glue size and two 
coats of oil pamt and one of flatting i 
To ennch the colour of thegild these I 
last may be laid down in or yd I 
low White however la usually pre I 
ferreJ as the darker colour renders 
any imperfection to the gold sizing 
more difficult to detect Wben the 
last coat of paint la thoroughly dry 
rub It over with wash leather to 
render it smooth and free from dust 


or gnt If there are any patterns or 
flguires which are to be left ungdded 
they should be lightly pounced over 
1 ttfa white to preient the gold Jail 
adhering to them 

Another way u to paint the pattern 
with white of egg diluted nth water 
If any gold sticks to this it can be 
eaady washed or mped off with s 
moistened handkerchief IVhen all is 
reaify for siring strain sufficient s » 
through musUn and put some out on 
the palette adding to it enough ochre 
or vermilion mixed with oil aloi e to 
colour Then with a stiff hog hair 
tool eomaei ce painting it on the sur 
face taking care to lay it on smootblr 
and not too thick K put on too 
thickly It runs and leaves wnnkles la 
the giUmg Size always from left W 
r^bt b^imng at the top of the sur 

face and workmg downwards Move 

the bruab lightly sed firmly mapping 
out the surface to be sized mto sereiw 
squares and finishing snd crose hsteb 
mg each before proceeding onwards 
If there are patterns to be lett ungSded 
I carefully trace round their outline fint 
withe smIs pencil and then fill in the 
interstices. UTisnthewboleaurfaeeU 
covered with eiza give it a thorough 
uspectioa to make sure there u fio 
buJty portion and if there is deli 
cately touch m the eize with a so«JJ 
pencil VThen very perfect gilding » 
required it should be sized twice 
the first coat being alio ed to dry 

thoroughly before the second isspphed 

la carted i orJe be carelal to dip the 
brush down mto the hollows of the 
Carviiig ft is a good plan to size ever 
night BO as to gild in the mormiig 
But all size does not dry alike sooie- 
hmea taking 12 to 2t or 30 hours 
before it IS ready for the gold leaf m 
damp weather or positions always 
more than m dry The readiness of 
the mse can only be ascerMiaed by the 
touch If on bemg touched by tM 
finger the surface daubs or comes off 
zt le not ready and must be left if it 
feele clammy and sticky it la soffi 
mently matured If too dry it must 
be aized again 
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Theboolts pf gold leaf should always am be made by imsmg one third oU 
be placed before a fin. J hour pre\ious sac xnth two thirds japanners size 
to use, in order to thoroughly dry the This will be ready m about 2—1 hours 
gold and make it more manageable fromtbetitaeofputtmgtin Mhenall 
Nvben all is readj , “hake out «e\eral the gilding is finished, dilute one third 
learesupon the goldcu'hion and blow ^e^y dean and pure parchment size in 
them towards the parchment screen two thirds wafer and brush it all over 
Then carcfuUj raise oce leaf w »ih the the surface of the gol 1 to enrich and 
blade of the kuife and place it on the preserve it If it is necessary to gild in 
cushion gently breathing on it to a position much esposeiV to touch, as 
flatten it out If it cockles up, work the base of * pillar or string courses. 
It about with the knife blide until it it is as well to give the gold a coat of 
lies flat Then repl ice the knife mils mastic varnish thinned with lurpcn 
loop under the cushion and taking the tine 

tip, pass it lightly over jour hair thus There are lanous processes which 
acqumngsufficieut greu^messtoenaWe tend to eanch sod lary tbs effect 
the gold to stick to it Lay the bairv of gilding Glazings of transparent 
portion of the tip upon the gold leaf colour are sometimes applied for the 
and then raising it apply it to the purpose of deadenmg its lustre Daw 
suedsurface Asinsizin^ woikfrum sienna passed thmly o^er a sheet of 
left to right and be speci'dlv careful gold gives ila leathery sppeurance A 
to let each leaf overlap «hghtK so as good effect may be produced by iteh 
to avoid gaps and snacer Lwt on cilliug asuull iLaper lU umber, sienna, 
whole lent esaa far sis toe spoce allows or IndisB red crer geld especially if 
and then proceed togild thecurvesaud there is foliage orarsbrsquework upon 
comers wluch need smaller piece* the gilding, as the email diaper affords 
Place a leaf flat and smooth ou the an agreeable rebel This is the easiest 
cushion, and then taking the knife lU mode of gilding any other meUlbc 
the nght hand draw the ed) e ea&iij leaves may be appbed in a smular 
and evenly along it with a gentle pre* manner 

sure Ornde the leaf into as many Phm nW— Pefbre gilding plain 
meceaaa required, and lay ones before wood lU a^orbent cliaracter must 
When the mund u complete gite a be destroyed ^ th« apphcatios of a 
very careful inspection to make sure groundcMour whichniaj bejapanuers 
there are no portions ungilt however gold sue mised mth yellow ochre pre 
small and mend them at once Next vioualy ground very fine in turpentine 
take a pad of cotton wool and gently or a compound of boiled Unseed od and 
dab or press the gold down all over a pigmoati^good body' such as white 
flaaljy brushing off the superfluous Je«l The paiated ground when dry, 
pieces either with cotton w ool or the la rubbed down “inooth with fine glass 
camel hair bru“b It u a good jflan paper and any required number of 
to stipple the gold with a large stiff i coate added and similarly smoothed, 
hog hair tool quit* dry and clean, as I when the sizing and ^ding follow m 
this gradually softens and removes the the asoat manner 

marksof younngatidotherlittleuDper Polished Wood In the case of 

fechon*. Finally smooth tiegoW with polishedwood tbecootof pohsbserves 
a clean piece of wash leather, and H is the purpose of a ground colour, and 
completed renders the latter needless Should the 

Gliding v-itK Japanner t 8t e — gilding be destined to Cover only por 
W ith this the same instructions ap{^ tions of the surface, the precaution 
eicept as to the time necessary to wait must be taken before applying it 
between sizing and gliding If yapan I to mb whitmg on the pirts not to 
ners sue u used pure it will be ready | be gilded, so as to prev ent the adhe 
in 20-30 minutes, but belter gilding 1 sion of the leaf to tbe otherw ise sheky 
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tte latter defect Sihcate of 

the colour of dart bottle g^= 
lotash and soda render gls-s ea-y 

I which might be rectii e<i 
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makers prefer u mg sand vithout the 
iron this being obtained from eereral 
spots on the coast of Fngland also 
from as far away as Australia whence 
it comes as ballast m res els 

The followmg extract from a paper 
read by Mr Harry Powell mil be 
found interesting as briefly exfflaiiung 
the mampulatiou of glass 

All table glas worthy of the name 
is blown glass Elery fase wineglass 
or deiMUter has commenced its career 
as a white hot solid mass of vifcdus 
material coiled round the end of a 
long iron hlowmg tube A well regu 
lated puff of breath through the tube 
creates a bubble and the huhWe is 
the ecabryouic stage of all table glass 
The form of the bubble be 
readily modified Gian so long as it 
u hot IS almost laSiutely ductile and 
erea after it has bees pert]y chilled 
its ductility oao be restorw by re 
heatmg If the bubble while ».lill 
attached to the blowing iron is held 
downwards it lengthens out into an 
ellipse if the blowing iron » held 
eetlically with the bubble uppermost 
the bubble conipreHea il«eH into the 
form of a scone and if the soone 
IS pierced ui its centre and the blowing 
utm IS trundled like the handle of a 
mop the scone unfolds iteelf 2 oto a 
flattened disc By the>ea]inp)einoye 
menu (wlucb are is constant use in 
the glass factory) the form of the 
bubble IS modified ivithout the nee of 
tooU 'With the aid of a pninitire 
looking tool closely resembhog an es 
aggerated pau- of sugar tongs aud of 
a stool or chair with two parallel 
projectiug arms bet veen whiidi the 
workman sits and on which be rests 
and rolls the iron rod to which the 
glass IS attached every imagmahle 
modification of a spherical form can 
be developed 

At the present t me owing to a 
demand for excessive regularity and 
excessive lightness and thinnest very 
many of the simpte forms of table 
glass are blown in mouMs Thi 
process of mou! ling requires eompira 
tivdy little skill and the raluable 


trauui^wlucli the fashiomng of Bitnple 
forms with the tool affords is being 
lo«t If the fashion and demand for 
so called aerial glass is long con 
tmued the skilledcraftof glass blowing 
vtiU disappear 

The display of niceties of form de 
I pends la no small degrees on the 
chemiotl nature of the glass employed 
1 For this purpose the soda lime glass 
I wbiob IS used in % enice and the use 
1 of which has recently been introduced 
in England although it is seldom 
I abaolutely white and often streaky 
and bubbly is better adapted than 
the obtrusively brilliant pota“h lead 
glass from wiijch English tableware 
IS commonly made 

The surface of ve teU may be ren 
dered lustrous by rolling the hot gUsS 
ou metallic leaf or irKfeseent by the 
deposition of metallic tin or the 
corrosioD caused by the chemical 
Sctioo cf acid fumes Gilding and 
enamel decoration are applied to 
vessels when cold end fised by heat 

Cutting and eugravmg are pr^uced 
by pres<mg the surface of ves'eU 
I against the edge of wheels reTolving 
on honzonUl spmdies Cutting 
wheels range from 18 in to 8 in la 
diameter and are made cf iron for 
gnuding stone for «moothiog and 
wood fop polislung Engraving 
wheels are small ranging from 1 in 
to J* in and are made of copper 

Annealing — This consists m 
putting the glass vessels as soon as 
I they are formed and wliile they are 
I yet hot into a furnace or an oven 
not so hot aa to re melt them and m 
nhudi they ore suffered to cool gradu 
ally ft Is found to prevent their 
broking easily paptieularly on es 
posupe to heat. 

Action of Hydrofluoric Acid 
1 on Glass — Glass of vanoua kinds 
may be said to be all compounds of 
Eili» With different tnetals or metallic 
sidta All are soluble in hydrofluoric 
acil so that they might be completely 
disrelveil if tlie acid wis m sufficient 
vedame but ti e iction with some is 
slower (or juicier) than olhers In 
2 c 2 
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conccquence of this there is a diflireoee ^giving table For the first rubbmE 
oi Action iTith tsnous Ltnds of gloss tbe fore pUte is of cast iroa and thf 
depending on tbe compoeitton As, cutting matenil la sand or emery soil 
in etching the ciuantitj of aad u natcr This tnahea the full bevel but 
small compared to the hult of glasa, u hca it is nearly formed a fine sand 
it first attacka those Mhcatss nhich or emery should be u«ed. tVlieii the 
are mo*t soluble leaviug the less bevel u made the cast iron face plate 
soluble to fomi a matt surface If u removed ends glass one substituted 
the IS a hoinogefteoos dooUs and flour emery is used to remove sh 

silicate It will diaaoKe clear As a the marks of the previous ruhhmg 
rule the vcid w 1 cti applied aa a liquid The final polislimg is done inth a 
on the gl-VB forms a fairlj or quite Hoodeu face plate with rouge as the 
smooth sui face whereas if its fumes polishing material 
oulj are u'ed it forms a rough matt (6) The foregomg bnefly describra 
surface the process with straight edge* and 

Bending Tubes — If a eudden the/oUoniDg relates to bevelhng cir 
bcudi* wanted 1 eat only a small por cukr plates In this cats the gl»s 
tiun of the tube to a dull red beat snd plate revolveb as well as the grinding 
boud it nitli tbe baud held at the disc Tbe first thing to do u 
oppo ite cud' If the bend b> to be the circle of plate glaM in a thin bed 
kridual heat an inch or two of it in of plaster of Paru on a circular plate a 
reii-Cli [ir«iiou« ^ heuduig it If a little larger tbao tt«e2f Thu plats 
gradual bend on the one side and a must be supported on a rod on whiw 
sliarp oue on the other as in retorts | itcan revolve Tbu rod may be made 
a little mat a,,ement of the lube in the to&bdein e beanog on tbe lathe, being 
flame laonag it to the right aud left held at the required height to a «t 
alteruatclv at the same time that it screw Tlie plate is horizontal The 
1 turuediouud will ea^y form it of gnnding or rubbing disc la aetata 
that shape lu bending gltss tbe suitaUe angle to mehe the bevel this 
part which is to be concave is to be duo being of eteel and the cutting 
the part most heated An ordinary materiel sand and water Tbe iroo 
Aidorpheficgseflazzteuqiuteeufficieut plate bolding tbe glass circle is moved 
to bend gltes b) or that of a e^nt up until the glass and the gnnding 
lamp disc ju't meet the disc being then «t 

Cbre should be takeo in bending recoiling As the glas^ is ground 
not to use much pres'ure as to tWk away so it is moved up closer until the 
the glass or to hold the tube in such required bevel is obtained this leaving 
a way tbit i o it jury will result to the about j'jUi thickness unground bedded 
hands from a break u ser oua injury in the } laater When the bevel i» 
may be caused by the razm- like ed,gea formed the smoothing and polishing 
of a broken tube is done first with fine emery fullered 

Bevelling Edges of Plate by discs of wood with rouge or putty 
Glass — (al For this subject the powder and m some cases wow 
reader 'hould be referred to a tevt covered with leather and finally wood 
book on glas. vrirking lut tjejwoccs* covered with felt 

may be bnefly descnbeil here The Breaking (and jee Cclin-G) —(u) 
first requirement is a horizontal or Easy method of breaking glass to anf 
culu- table mule to revidve Fbce required form Make a small notch 
plates arc provided to go on the table means of a file on the edge of » 
for rubbing stnootiunu and poll, hmg jsece of glass then make the end of » 
hen the glass is to be beidled it is totseco pipe or a rod of iron of about 
held I y a su] port at ti e an^c requ red tl e same sire re<l bot in the fire 
for the be\e! and the edgeitf the tloss ajply the hot iron to the notch and 

is then Lrouiht down on to the le draw it slowly along tbe sur/aceof the 
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glass in any direction you please a % Tery strong caustic eolulioii, niid 
crack will be made in tlie glass, and sliould be u«cd n itli care Keep jour 
mil /ollo'V tlie direction of the iron Hands out of the solution six] dip the 
Bound glass bottles and flasks may be glass in by means of the pliera keeping 
cut la the middle by wrapping round them moving while in the solution 
them a worsted thread dipped in spirits When thegreaseiscllssobed or loosened, 
of turpentine, and setting it on fire Scrubwith a Ib'UsIi, ircll nusein water, 
when fastened on the glass tad diy 

(61 In breaking a glass tube, e g a CoatutgT On Metals — The fol 
combustion tube, a small scratch is lowmg method has been suggesteil for 
made with a file at the required place coating metallic surface* with glass 
At each side of this scratch and about Take about 125 ports (by weight) of 
1-2 mm away from It, a small roll of ordinary flint glass fragments 20 of 
wet blottmg paper la laid round the soda carbonate, and 13 of boracic acid, 
tubs Ths fres spsce bstwceo a t?tsa ( «mf mslt fWr f&r fu«sd otxss out 
bested all round over a Bunsen burner ) on some cobl surface as of stone or 
or better still, over a small blowpipe | metal, and pulverise when cooled ofl 
flame A clean and even fracture u i Make a mixture of this powder with 
thus obtained, exactly between tbe I soda (water gke*) of 50^B 

two rolls, without dropping water on I With this coat the meUJ to he gltzeil, 
the hot glass The rolu are made by I and heat in a muffle or other furnace 
cutting two strips of filter poper.suffi | until it has fused This coating i* 
ciently large to form rolls 1-2 mm ( end to adhere veiy firmly Co steel or 
high, and 2-4 cm wide. The stnpa , imo dnrf vt EMMfLB 
are folded once, lengthways, laid on | Coloured —(I) It i'Buppo«ed tliat 
the table, moistened flattened out, i any one of certain mcUls, if it> condi 
and then wropped on to Che tube, so | tion of osidatioo or its proportion be 
thstthefoldhesneareslthefll* «cralch, j varied will in comhinstion wilhgloss, 
and fold lies accurately upon fold id . produce tbe several effects of colour 
tbe succeseive layers The thickness mto which white light can be decom 
of the rolls, and Clieir distance apart. ' posed Thus, copper when njitablv 

has, of coune, to be varied according treated will prixiuce the effects of 

to the diameter of the tube-* Equally blue, green, and red Metals enter 

good results are obtained with the I mto combination with gliss in various 

thisoeat test tubes the thickest com I wavs The effect of aisatunne g]a.<6 
bustmn tubes, beakers, flasks and glass ) is due to the suspension in the body 
bell jars In those cases, wliere the | of the glass of minute particles of 
sides ai e ^!autlng as, for instance, with | metallic Copt«r lllien gold oxide is 
fuTiuels, an obiTous alteration in the ( used as a colouring agent, it often 
construction of the paper rolls need j happens that some oxide is reduced to 
only be earned out Analyst ) . the metallic state and the result is a 

Cleaning —Grease may Iw du i glass which, when viewed by leflected 
soJiedfromglassbymeansofirarboDate light, appears lo he of » dull opaijue 
of soda, carbonate of potash, or, better ted esdour, but by transmitted light, 
still, by caustic soda, made thus 10 yielda a biutiful opaline blue Opa 
parts of carbonate of soda are dis»>olved city is probably due to an insoluble 
in 100 parts of water (10 os to 100 esoessof metallic oxide beJdinsu«pen 
02 ), and heated to ebullition in a clean awn in the glas* White opacity is 
nntmned iron vessel, 8 parts of good obtained by the use of arsenic tnoxide 
quicklime are meanwhile slaked in a tm dionde, htne phosphate powdered 
covered bsoin, and the resnlting by talc, or cryolite The effect of black 
drate of lime u added htUe ty htUe, nesiisobtamedby theoaidesof indium 
to the boiling solutiou of carbonate manganese, cobalt, copper or iron in 
with frequent stirring This willgive excess 
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Gull to b- u^ied in colouring, n tton of cupnc osilc Mill s dia 
<li . lie 1 1/1 a [ut r Dw aula | tinctlj Moednt iemcosideCFe OJ 
tion together « ith oxi le of iintim nj in the presence of manganese dioside, 
and tin is Kided to the ordinary in^ nluch parts mth ita oxygen, and 
d ents of flint glass The ruby colour thereby tends to taamtain the onda 
IS in a great measure due to the reduc tton of Gie iron produces a nch yellow 
lOg action exeroioed upon the gold salt FeiT0ii3 0Siie(l'eU)pvesaduligreeti, 
by the stannous o\ide Uubj glaa» w it u obUmed either by the oxidation 
usually gathered Irom theerueitde ut of nietallio iron la the crucible, or by 
the form of lumps neighing J-1 lb the reduction of feme oxide Mai^ 
As It 13 gathered from the crucible it neac dioxide by itself and £n large 
is perfectly coluurles and only »c quantity giaes violet If the mixture 
quires its colour after it has been be hcat^ too long the oxygen la dnven 
chilled and reheited ui the annealing off and thegla&sisrenderedcolourless 
kiln The ruby lumis alter having A red is obtained by a mixture of 
been annealed are rehenteJ *s they ounganese dioxide and feme onde 
are required and used for casing the A nilDute trace of cobalt oxide imparts 
flint giaso Articles are never made a deep purple blue Nickel oxide pro 
of solid ruby glass partly on account duces a deep red brown The 

of Its cost but chiefly because the of chronuum are very slightly soluble 
colour I so powerful that ao almost logW a jainute quantity ptes so 

invisible film imparts a nch colour to emerald green or yellow colour , any 
the article upon which it is spread excess remaiDsin the form of glisteaing 

The red colour of copper ruby glass crystals id the body of the ^ass, and 
IS due to cuprous oxide and aJ sub lends to its disintegratioii Antioiocy 
staocesliable to pert with oxygen and inoxide imparts a feint yellow tint 
to convert the cuprous into cupnc excess tend* to produce opacity Oxide 
oxide muvt be avoided Jc its prepars ofcadmiumipveaapaleyellow Uranc 

tion In addition to avoiding oxidu se^quionde produces a bright yellow 

log agents tuch as red lead and oaa but its peculiar property of flu®'' 
gviie e oxide it is uecessary to add evcence already referred to 2 
reducing agents to counteract such theglaae when viewed by transmilteo 
effects of oxidation Sa arennavoidable light, a bluish green effect 
Stannoua oxi te and iron scales or fillip oxide in common with cuprous oxide- 
are for this purpose mixed with the possesses the power of stammg glass 
raw materials Tl e ruby Colour pro when applied as a pigment to its sUf* 
duced it intense and can only be used fiice and heated Tins is a more cou 
a n casing for colourless glass The vcDieut way of obtaming the yellow 
ruby glass when gathered from the colour which ailvei oxide gives togla*^ 
crucible la of a pale greeu sh blue as, when mixed with the raw matenali 
colour and likelhegoldrut^ reqmres of glaas and placed in a crucible it is 
to be partially cooled and agam Iteated only with the greatest difficulty that 
before the red colour appears If re the ox de can he prevented from be 
heating is carried too far the red sa romuigreduGed If reduced metall c 
replaced hy a dull brown tmt If silver sinks to the bottom of the cru 

copper sad iron scales be added m mWe and theglasi remamscoJourle s 

g-eat excess an opaque red mass, is The metallic oxides necessary for 
obfained the production of coloured glass, are 

Cupnc and cuprous oxides when mtr^uced mto tl e crucibles with tl e 
used without reducii g agents iroduce raw matenak Sheets or circles may 

peacock blue or green the result beentireiy gathered from one crucible 

apparently depends on the quantity orfioni more than one so as to pro 
rather than on the state of oxidation duce a glass composed of two differ 
of the copper A very minute proper ently coloured lay era Copper ruby 
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andgold rut^ gli'^ca are always treated 
in tlnj manner on account of thegreat 
strengtli of the colours Ruby is often 
cased upon blue green and yellow as 
well as upon white and blue upon 
white and green These casedglastes 
are particularly useful for representing 
heraldry as the casing can he removed 
by abrasion or by hydroftuonc acid 
and the subjacent ground discovered 
Splashed or spruibled glass is produced 
by rolling the gathereil mass of molten 
gla^s in 'maU fragments of differentlj 
coloured glasses the fragments be 
come incorporated in the molten gU'fl 
and expand together w illi it 

Only i trarioparent glass Uins are 
at pre eut known a yellow stain pro 
duced by silver Oil U an la ruby by 
cuprous oxide tl e latter being very 
rai elj used A aUin may be roughly 
cle-enbed as a trsn-parent effect of 
colour obta ned by applying cerUin 
metallic oxides to the surface of the 
gla.s lu the same manuer as pigments . 
are applied to canva. or paper and by 
subjecting the glass to heat The 
Stain should be incorporated in the ^ 
glass and be as durable as the glass | 
Itself For yellow e iher oxide or [ 
nitrate o! silver is uud the latter u 
preferable by reason of its aolubihty 
and easy manipulation lu either case 
It IS nece sary to employ some iii ely 
divided infusible me hum moistened 
with water or tar oil The media 
generally used are iron peroxide and 
Vaohn (Row ell ) 

(2) The articles made at \ enice of 
blach glass are distinguished above all 
other productions of that sort by their i 
deep black colour and on this account 
meet with much favour Pr Kayser i 
of humberg investigated the com j 
position of a fnt froma Venetian glass 
factory and al o some Idack glass 
wares made there The following were 
the results — 

(o) The glass fnt had the ordinary 
appearance of a fnt and showed nndOT 
the microscope isolated small pieces of 
black glass In hot water 29 7 per 
cent were soluble consutu^ of alka 
iaj aoJ silts af laagaeia 33»«!>i 


were in combination with carbonic 
and chlorine and sulphunc acid 
l^e felt coutained— 

Sdicicacid 55 57 

Clay 2 03 

Iron otide 1 2o 

ifai^ne^ protoxide 1 SO 

Lone carbonate 8 S8 

Hlaguesia aulpliate 3 95 

Soda aulplidte 3 55 

Potash chloride 0 55 

SoiU chloride 10 66 

Soda carbonate II 65 

100 U 

(b> A rod of black glass such as » 
Used for the manufacture of glass 
pearls contained — 

Sil/rtcawd 6P $£> 

Clay 1 94 

Iron oxide 2 43 

I Mangenese protoxide 12 39 
Lime 7 53 

Ilagaesia 1 2d 

So^ B 41 

99 6S 

From the analyses it « probable that 
the black colour of the gle«s u caused 
hy the large proportion of manganese 
HI It To certify this conolus on a 
Qusture <»f sand soda and powdered 
manganese ore (to theextent of 15 per 
cent ) was melted m a Perrot a gU,s 
furnace Tlieglasasubstanceobtained 
I was deep black while in very thin 
layers, and dark violet when draw n out 
in very thin threads as w ell as in thin 
splints Hence in point of colour it 
was exactly like the \ enetian black 
glass ( Cfewerbehalle ) 

(Jl) Glass may be stained by paintmg 
its surface with a fusible coloured glass 
ground to a fine powder and mixed up 
» ith gum wrater or turpentine and 
after drying then heating the painted 
glass in a furnace until the coating 
fuses Collodion, shellac or spirit 
copal varnishes, coloured with one of 
tite coal tar dyea can in some cases be 
advaotageouslyresorted toaaa coloured 

aasdi fw iidate gi'vss 
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(4) Tlie pipnents commonly em as before, and treated as already 
plojed for decoralmg gla.-,-, and porce descnbed 

liiuhave liitherlo been prepared «ther Iron — dj dr iron pcrchlonde are 
by melting the metallic salt, which is dissoleed in pure hj drochlonc aad and 
generally the nitrate in roain (colopho any exceas is removed by evaporation, 
mum), or by decompoiing eolulde rosin so that the solution when cold will have 
savp-i with the aaiutions of these SiJis, the consistence of a thin «ynip To 
wherebyaninaclublereainiteisformed this are added 12i dr carbolic acid 
which Ls firstdned and thendusolved, and it is then treated as desenbed 
just as that formed by fuuon is in nil under tH-unuth 

of turpentine, lavender, uitro benzol I ifanganae pigment can be made 
or some similar solvent Both these from manganese chlondc and nickel 
methods of preparation have theur dn. I and cobalt pigments from them chlor 
advantages, the pnnci^I being that a ides, m precisely the same manner as 
considerable quantity of the metallic that of iron u made from its chloride 
salt rennuna undissolved, and when the Tlie finished preparation tan be diluted 
re-inous Trt&sa la dissolved it i* preci to say desired extent, at the concen 
piUted and lost, or at best is only treCion of the onginal preparation 
recovered by a tedious operatloo leaves plenty of play for the dilution 
With the help of earboUc acid, these Tbedilfereut pigments above described 
pigments can be prepared without may be mived uith each other to form 
difficulty, and without any insoluble all kinds of combinatione (Dr R 
metallic compounds separating, worth Kisser, ‘ Deut Ind Zat ) 
meationmg Imxtatioa Gems —The property 

£ienue/i — 2} dr metallic bismuth of gl-ias to display a vanety of tints ^ 
are dissolved iti aqua regia and evapo theadditiono: metallieoxides u mads 
rated in a porcelain dish to a thin use of for the production of artificial 
syrup T^en cold 12^ dr carbolic gems The percents composition of 
acid liquefied by gently warmiog in hot the base used is SiO< S8 10 
waterare adde^ It is left standing a 7 90 PbO 53 0 , AI,0„ FetO, 1 00 
few hours, for if warmed and stin^ (Pou etl ) 

at once an energetic reactiOD takes Ueisltopf gives the following for> 
place, with violent foaming At the mul-e for the fnl used in Boliemia for 
end of this tune, it is well stirred with making imitations of some of the pre 
a glass rod and heated awhile in a cioos atones — 
steam bath, when there wil] be an finiMMn Ajatet — 10 lb quirtz, 
evolution of hydrochloric acid vapoars I71bredlea<l 3 21b potash, 2 2 lb 
Ic IS taken ouc of Che steam hath as borax and 0 1 lb arseniv. Tliequcn 
soon as a drop remoi ed on a glass rod tity of chlondc of gold added is equal 
will dissolve clear m nitro benzol to that obtained from 0 1 of a ducat 
When this point is reached the mass Affatc Glats — 1 0 lb broken glass le 
isdissolvedmmtro benzol or amixtnre melted and to it are added 0 15 lb 
of nitro benzol and oil of spike when ccqpcr oxide 0 15 lb each of the 
the preparation will be ready to use oxides of chromium and of manganese, 
Tin — 2J dr pure tin are dissolved 0 02 lb each of omds of cohalt sod 
in aqua regia and the solution is nitrate of sdier, 0 01 lb oxide of 
evaporated to a thin syrup, then mixed inanium 0 4 lb red argols 0 3 lb 
with 12| dr car bohe acid m the manner bone meal Each oxide la added alone 
above desenbed Theremaindercif the and at intervals of 10 minutes After 
operation is the same as for bismuth heating the mixture for an hour, 0 3 
Uranium — 3J dr uranium mtrote or 0 4 lb of fine soot is put m 
are mixed with 10 dr hydracblonc lUd MarUe — 80 lb sand, 40 lb. 

acid and dissolved This solution u I potash JO lb lime, 2 lb table salt, 1 
also mixed with 12J dr carbolic aetd I lb aaltpetre, and 0 1 Ib arsenic The 
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mixture vs melted and then 25 tt» i 
copper suboxide and 1 lb saltpetre we 1 

4rti/fcja/furgtioi«eiaremadein IVia 
and t lenna that cannot be distin 
gmsheil by external apiiearances from 
the natural product and vrlten artistt 
cally made can only be distingiaJiel 
by means of the file being Usually 
softer They are made from alumim 
phosphate and copper phosjdiate mixed 
together and subjected to hydraulic 
pressure Ev en m chemical comiar'i 
tlon they resemble the natural tnineal 
which la a hydrated alumina phosphate i 
with 2 per cent of copy er oxide i 
( Diamant ) i 

The primary raaterwh from which 
the diSerent bods of artificial stones 
are made oa the Coatineat is as fo) 
lows — 

Pure pulcented quart* 45 7 

Pure dry sods carbonate 23 8 

Calciaed borax 7 C 

Saltpetre 3 4 

Pure red lead (minium) 11 8 

These aubstancea are thoroughly mixed 
together uitroduce 1 into a Hessian 
crucible sod heated to rtiid redneas 
la s charaosl fire When the mixture 
has been thorcmghly melted the pro 
duct 18 s tratiaureut crystal gists of 
very great bruliincy In order to 
imitate the various precious stones cer 
tarn oxides or carbonates are ad led to 
the above lugreihenti ui tiie following 
projortions by weight — 

For tapplure add 0 106 cobalt 

carboiiale 

, emerald 0 "iSO ironoxi le 

amethyst 0 265 oiaoganeae 

eorbooate 

„ Ippw 1 500 uranjum 

Arltfcial — Accordii^ toDc 

naidt a nii^ibccnt desoripbon of 
artificial ruby can be obtainel in the 
following maunei Of the mixture 
given above to produce the white 
transparent basis of all tl ese stones 
31 parts by weight are labeii which 
finely pulverised are intimately mixed 


with 2 30 parts antimony glxs-' and 

0 05 purple of Cassius On eex ling 
this mixture after bemg well melted 
It sometitnes gives a transparent nims 
and at others an opaque pixxluct 
■When transparent, it is a bnllwnt 
uuttation of tie topnz when opaque 
it forms a splendid mutation ruly 1^ 
meUmg I part of it with 8 of the pri 
maty matenal (Ist tomaula given 
above) Theproductwhen taVen from 
the crucible IS m the form of a bnlliant 
jellowctystal but b^forethe blow jipe 
it B tran^ormed into a vi\ id red crys 
tat tiaviog exactly the tint of the 
oriental ruby (f Imer ) 

Crystaluae or Chipped — Few 
trade secrets have been ie[t so well 
freoj the llionjedge of lie general 
puUic as the prore«8 of produiing the 
above laentiiueit •peeves of decorative 
gloss It IS said to be the iiivention 
of a Preodi engineer who called it 

Tierre gievre or frozen glass la 
the Uoit^ htates where its manufae 
lure lias been brought to a greater 
state of perfection than in any other 
country it is known under Che more 
common carties of chiiped cr crystal 
line glass and the operation of tnanu 
fseture glass clapping It has a re 

toarkaUe appearance bemg covered 
with fern hi.a figures no two of which 
exactly resemble e.ich other differing 
in both shape and forni Totho'eun 
' acquainted with the method of pro 

1 ductus tins gUs —and there are i ery 
' few that have any conce[ tion of lio« 

it IS made— the procojsof Dunufactur 
jUg IS very puz^Dg 

This method of ornamenting glass is 
so tumi le thit most ] eoplc when they 
hue it first explained to ll em will 
hardly hehcie that such simple means 
can produco such marvellous results 
It B done by co'enng gJosS w ith glue 
whnA adheres to the glass aid when 
the glue dnes It shrinks and draws 
With Jt pieces of the gkss or chip of 
glass 

The first necessity in carrying out 
thB process is to have the glass w Inch 
IS to be oruainei ted ground eithei by 
means of the Kiod Wast or by tbemore 
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t’-ouUe oiiie mcaiii of gnnilin^ by 
1 liu H clone bj rul bm^ a shme 
\'ith a flit Bide over tbe till it 
lias lost its polisfi and Imcome transIn 
cent A thin layer of emer\ kept 
»eJ noji ssciJer nJJ the 

grinding "hicli should be as course as 
possible, and for hich reason grin bng 
done bj the sand blast is preferable 
After the gHna has been ground it 
should be kept scrupuiooslj clean 
Great c^ire shoull be exeic.ised that 
Die surface is not touelietl bj the 
liands Any trace of grease la aeiy 
apt to make the results uncertain If 
the glass hss honever, become con 
taraiuated it mi\ bo cleaned rvith 
ser) stiuug ammonu, a{thou,,h glass 
VC luch it has been necfesarj to clean w 
apt to be rather uoreluUe 

heu ererj thing is read) the glass 
n placed ma rooiu whaic ituratendcd 
to carry oo the process, occurateU 
letelled and flo^eu intb a solultoo 
made as fo21d«a — 

Oosd glue Is pisced to suSlcieDt 
water to cover it and slloacd to soak 
for24hourB If the water a absorbed ' 
during the Boakmg more may be added 
It IS then liquefled over a water batli, ' 
and la then re<idy to use 
In practice it mikes considerable 
difference which kind of glue is used i 
B) repeated etpenments it has been 
found that Irish glue is the best for | 
the purpose 

A icide brush i« dipped in tbe glue I 
and applied to the gliss The coatmg 1 
should be a tluck one otherwise it, 
will not be strong enough to do the | 
n ork required IVhen the plates are 
coated, they may be placed m racks 
and the temperature of the room raised 
tof>5°or 100° F They are permitted 
to remain at this lenii>erature till they 
are perfectly dry, which will be m 10 
to 20 hours 

It IS at this stage that the nneerbun 
character of gJue shows itself Uiidw j 
certam circumstances the glue will 
begin to crack and rise of itself without i 
manipulations but moat 


orally ■ 


sud leiily stnke it 


If the plate is perfectly dry at thb 
penOil, anil of suflicient thickness, the 
top surface of the glass will be torn 
off with a noise resernhJuig the craci 
of a toy pistol Sometimes the pieces 
efglue HjJ! )sa^2 or Z la in the air, 
and ma} eaen fly into the eyes and 
injure them To guard against this 
it 1 * customaiy for the workmen to 
wear a pair of spectacles filto"! with 
plain glass The glue wall come oS 
sometimes at the least expected times 
notably if the plate with dried glue la 
being carried from one room toaaother 
Plates which have showm a decided 
disiucliuatioii to chip have manifested 
a remarkable and unexpected activity, 
and ^\e jumped into the face of the 
person carmng them in such a manner 
as to cause him to drop them 

Tlie s^ngth of tbe glue w 
exlraordinarj If tbe gfsss has been 
coated on the hollow or belly side « 
the glass the slight lerersge thus 
obCaiocii IS almoaC sure to break it 
especttllyif thegl-M beeinglestreogth 
pven pUte glass u not unfrequeutly 
broken Itmighibe aratherinteres^ 
log mathematical calcuUtiou to flow 
out the force ceceswary to sepArsCe tbe 
surface of glass m this manner on s 
piece, »ay 48 la by 48 in 

The resultof the operation described 
may be either a design resembling 
ferns of various shapes and siees, or it 
may be a circular deoigu exhibiting 
uarron feathery appeantneea , or, if 
unsuitable glue has been used, it may 
be of a uondescript appearance 

It. after the glu- has been apphed 
but before it has become any more 
than set, a piece of stout papeiV 
pressed over it and it is allow ed to dry 
in this way tbe glass will have less 
the appearance of feathers, but "uh h® 
much coarser and larger peces wdl 
be removed 

Thecircular design mentioned occurs 
under the same circumstances as the 

other with the exception that itgene 

rally L> made dunng cold weather 
Sometimes several weeks may run 
along and nothing but tbis formation 
be made 
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S<ime tery elegant cle-.igTH uiaj be 
produced bj subRiitling the glasonce 
more to the «ame operation, co\ering 
it as before and alloiiing the glue to 
chip Thi« 13 known by the name of 
double clup If the glasa was coTered 
with the=inill circles in the first place, 
the second time il will have an appear 
auce very much resembling shells, and 
for this reason t!ua had been called 
shell chip 

If, instead of using ordinary glass, 
coloured gH*s u eBi2dojed pretty smd 
ongmal effects may be obtained The 
glass may be either coloured clear 
through or it may Imie only a thm 
coitmg on one side In the Utter 
case, in some places the entire layer of 
coloured glass nill be retaoied and in 
other places only a rerj hctle and 
nill, therefore, giie all the gradations 
between those two estremes 
Glass which has been trtiated m this 
way may be stlsered and gilded and | 
thereby be made still more remarkable i 
in appearance i 

Extremely elegant eSects may be 
obtained by what is known as "clup 
pmg to a line The design is ground 
IS the glass by the ordiiiaty sand bhtl 
process After the glsss lias pas^ 
through the machine the protective 
coating (was is getieially uskl) is pot 
removed, hut is left on to keep the 
glue off those parts wluch are not 
intended to chip The glue u then 
apphed m a ctiick la>er to the ground 
portion, and (he process b auyted on 
as usual 

Cutting.— (1) Annealed glass res 
sels may be subjected to a variety of 
processes after they have become edd 
The mark of fracture left at the base 
of a blown glass vessel by the working 
iron, 13 removed by pressing it upon 
the edge of a swiftly revolving stone 
wheel After the inequality la re 
moved, the roughness is polished away 
by substituting a wooden wheel lor 
the stoneone Cuttingand engraving 
are modified forms of the same process 
Tile difference of effect he* in the 
greater depth of incision produced m 
cutti;^ In either process, lathes are 


uveil, ID which the glA-s i’ jrcsjHitl 
against the cutting tools, tlies: are 
wheeb revoWing rapidly in a pcrj'en 
dtcubr pbne In cutting, the lathes 
sire driven by steam, and the cutting 
Wheeb arc of considerable dimensions 
The actual cutting w performed by 
Iron wheeh, supplied from hoppers 
With Band and water The incisions 
produced by iron w heels are smoothed 
by atone nheeU supplied with water, 
and are polislied by wooden wheels 
eupplied with water and emery pow 
der putty powder, pumice, or rouge 
For engraving, the lathes are u-uvlly 
worked by foot treadles, and the 
wheels arc of copper, anti tn some 
cases do not measure more than ^ m 
ID diameter lu eogrsvmg it is cus 
tooiary to bare the pattern rough and 
tlie grouttd clear , tins amingement, 
however, msy be reversed, by poll h 
tng Uie pAtteru with leaden wheels 
lupplied with oil and rouge, and In 
previouvly roughening the ground 
(Fowell ) 

(2) Gbae can be cut under water, 
with great ease, to almost any shape, 
by simply using a pair cf shears or 
strong <c) SOTS In order to ensure 
succc<ts 2 points must I« vttended to 
I —first and most important, tlia ghss 
I must be kept <iuite level in the water 
I while the actjBOTs are applied and 
I secondly to avoid ruk, it u better to 
I begin the cutting Ly taking off small 
pieces at the coniei-s and along the 
[ edges, and ao reduce the shape gradu 
I ally to that required, as if any attempt 
I ig made to cut the glass all at once to 
I the shape as w e should cut a piece of 
I cardboard, it will moat likely break 
' Just w here it is not w anted Some 
I kinds of glass Cut much better tlian 
I others, the softer gUsies being the 
beat for thto purpose The sciisors 
I need not be at all sharp, aa theu- 
j action docs not appear to depend on 
1 the state of the edge jiresented to the 
1 ^88 When the operation goes on 
, well, the glass breaks away from the 
I scissoTS m small pieces m a straight 
line with the blades TIus met! ccl of 
cutting glass lias often been of service 



“396 Glass Cntting 

w hen a diimond 1 i ot liecn at hind I inntcd, a crack m ly be started well 
for cutting ma)» au ) 'CgWM.ot* aud I away frnta the desired pjece Assuni 
though the e Igcs are n t o smooth as mg snch a crack to be formed, it may 
might be desired f ir some j urposes, be led in any direction by slowly 
yet It will answer in a gruit many ' moving m advance of it and m contact 
cases with the glaas the end of a pipe stem 

(3) TocutgK9]ir= fill the jai With of an iron or agli-s rod heated toa 
lard oil to where you want to cut the full re<l heat TTie “ipeed with whicn 

jar then heat an iron rol or Inr to the rod is to be moved depends on the 

red heat immer c it in the oil the crack It should be iept about } m 
unequal evpan-iion will crack the jar m advance tliereof and should M 
all round at the surface of the oil and moved continuallv away from the end, 
you can lift off the top pin as the crack extends it elf In this 

(4) The following is said to be an wat a flask, can be cut into a spiral or 

easy w ij (f cutting el tos bottles car heavy plate glass divided with fair 
boys etc into h.ind 1 ght Pass S or accuracy , 

6 strand- of co.vr e packuig twme round The great point la to have the Ime cf 
the bottle on each tide of where you the cut well marked If a bottle is to 
want it divided so as to form a groove be cut off to mate a battery jar fw 
about Jin wide in this groove imss . uulance » strmg tied or a rubber tod 
on* turn of a yaece of hard laid wtute sprung around it about a } in fro® 

line and extend the tvi>end» and I the place of division forme a convenient 

make them fast to some support then I guide The cut may be earned ai^°“ 
have a tub of cold water close to you parallel with the string or baud Tliea 
and graaping the bottle by the neck a h^ hour s grmding on a bonxontal 
with one baud and the bottom with I peoe of glass with aind camphor end 
another caw the bottle quckly bock turpentine, will finish the etige ptt 
wards and forwaj-ds for a short time j fectlv Id markmg a place for cut 
you will *000 1 otice a VuriuDg smell liog a poisted piece of soap may W 
caused by the friction of the hard cord u«^ as » string can only be etnployea 
After about one tmnute sfnet on by a I on evUndneel objects This mathou 
side motion of the bottle throw it out of working is attended with one incon 

of the line isto the nicer end then tap lemeuoe Unless a rod of large size is 
again«t the ide of the tub when the used continual reheiting is neceasirv 
tottom will drop off Carbt^s can be A gle^ rod as thick as a penholder wid 
cut as easilr but beii g larger they carry a cut about 2 in at a heat A 
require two peraaas to see saw them | ipe stem or tei peci y naiJ 'nil do toe 
boekwai ds aud forwards The line of same To obv wte n aitmg, several rona 
twine M form the groove must be put maybeused some heating w hUe one is 
on qu te t ght and then wetted to m u*e . 

tigl ten more .o as not to shift but A fine gas jet burning from a we 
let the groove and stout cord be dry glass jet at the end of a rubber tube 
The culling cord should not be less has been suggested but is uii®" 
tl an I in tluck tl e edge of the gUs* venient Little carbon pencils, that 
after outtiug ihould be rubbed on a barn with flameJes® ia<aDdescc^> 
grindstone as it is \ ery sharp may be used in lead of a heated rod 

(5) If a bottle is to be cut into two , These howe'er are troublesome to 
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consumed The wcaadesceijS part 
takes the shape of a cone like a sharp 
ened pencil As long as the piece Ha(A 
Its burning en I tuaiutauis lh« form 
By blowing upon it the I eat can bt 
matenally iDcrea.«e I On trial ittiaa 
found to cut glass perfectly The onlt 
objection to it is that if rullied against 
the glass tlie ash soils its surface ao 
that the progress of the crack cannot 
be conretuonlly Hatched But in 
practice it is not uecessan to hold it in 
contact Hitli the glass as it radiates 
heat enough to lead the crack if held 
very clo c and not in absolute contact 
therewith 

By Using punk the trouble *>t thilt 
rog from rod to rod and tbe necessiiy 
of a source of high heat a Buo^n 
burow generally is obviatcrl The 
punk osQ be lighted with a candle or 
even nath a match au I U ready for 
uw immediately A long stick will 
last for I hour, enough to do » great ' 
deal of isorlt The ouly AifBcully le i 
in starting the Crack Itmaybedooe 
by heating the glaae and touching it 
with a drop of water This generally 
sUrte several and the one poinling lo 
the moat conTenient direction may be 
chosen and earned where de*ired 
The method first spoken of at apphe 
able to bottles that of filing a notch 
and hestiQg the glass first on one side 
and then on the other cannot be 
depended on (ST) 

(6) This method has been used m 
cutting cylindrical beer bottles langing 
from i in to j’, in in thickness but 
also to some extent on flint glass round 
seltzer bottles | in thick The thick 
hoUles were cut equally well only 
requiring a htUe more time Ablow 
pipe of some sort la essentu) A 
wmmon blowpipe mth gva or candle 
flame wJl do but a gas bio vpjpe 
consisting of a large dameter tabe for 
supplying the gaa and a small bore 
tube fired centrally in tbe large one 
tof funuslung the air jet is much ^ 
more convenient The -ui jet should 
be rather tine so iliat a eh rt pointe I 
blue flame of small diameter can U. 
easily produced home kind of a sup 
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pOTt cuist be provided by means of 
which tbe blowpipe can be adjusted 
and hehl in any fixed position Some 
sort of an atrangemeut must also be 
provideiH^ means of winch the bottle 
to he cut can be slowly rotated by 

I hand m a fixed position This may 
he vertical horuoutal or at an angle 
as mokt convenient 

In the LUae of fl it bottonied bottles 
this ttnj e<uuly f>e done for a lertiml 
j {OBiCiot 1 y nailing oil to tlie « orkbeneh 
or on to a honaontal bcvird t« o short 
wooden cledts 111 theshajeof aV with 
I the open end towanls the otierator 
* HaTin„ vrTatjne 1 the bottle ready 
for tumi g aa abort, dtstribed adjust 
tbe blow}npe o that the flame will 
impinge upon ihe bottle at tbepUce 
where tbe aanic is to be cut aou is a 
directioa oormvl to the siirfsce at tbe 
pouit of contact >exC provide a pail 
of cold water deep enough j (bat the 
bottle may be immersed is the water 
head-down to a point 1 in or 2 is 
above where it is to be cut Now 
rotate the bottle by hand at the rate 
. of about four revolutions per minute 
I and at the same tune cause the fluely 
pointed Mue and intensely hot flame 
of the blowmpe to play upon the 
bottle Tbe Wt results are usually 
obUtaed when the estreme tip of the 
fiaine just touches the bottle After 
four or flte revolutions quickly lower 
the bottle xertKKjffy with head down 
into the pad of water Aasoonasthe 
heated portion of bottle touches the 
water a sharp crack will be heard if 
the operation is successful and usually 
the head of bottle will drop off Some 
tunes the two parts must be pulled 
apart or the undesired portion knocked 
off by a sharp blow from a piece of 
hard wood or light hamioer Should 
the first attempt be unsuccessful try 
a little loager heating A little prac- 
ttce wdJ make failures very rare 
Avoid splashing the water when lower 
mg buttles into same or irregular 
fractures are liable to result An old 
I file apjflied to tl e sharp eitges of the 
I seiei^ poTts will make tl em safe to 
' handle ( hoglish Mechamc ) 
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O Cutting boi!)c» »iJJ not ram m 
dnmond any more thin cutting cn 
thedral glass or rough roU^ if 
done by ant one Used to it but ama 
teurs are liltelv to ru n a diamond 
even on plain t^ndo i glass through 
not understanding ho \ a dumond 
ought to act therefore the following 
may be recommended Bind a slraigtit 
strip of thin nooii or canlboard around 
the bottle to act as ruler Or gui le and 
tie firmly with ttiue then aith a 
steel wheel glass cutter (price from W 
to a li 1 go ouce aroun I slowly and 
rather heat Jy taking care not to im»s 
a part remove the cardboard or wood 
and make the i jker red hot for 2 in 
or 3 m sod lay across the bottle 
working It up and down a little in the 
direction of the cut This will start 
a daw Continue the same all round 
keepug poker a little ahead of the 
flaw I have cut scores for my own 
use but I prefer to use a diamond 

Barkemag —The followmg if 
neatlt doae renders the glass obscure 
yet diaphiDOUS Rub up as for oil 
colours a suf&c ent quantity of sugar 
of lead nth a 1 ttle boiled linseed oil 
and distribute this untfcrmly over the 
pane from the en 1 trf a hog hair tool 
by a dabbing jerking motion until 
the appearance of ground glass is ol> 
tamed It may be ornamented when 
perfectly hard by deh eat]ii„ the 
pattern w ith a strong solution of cwis> 
tic potash giiibg It such time to act 
as experience dictates and then expedi 
tiously wiping out the pewtaon it is 
necessary to remove 

Drawing on (and tee MAHurec 
ot ond t\RiTi>G ON) — Grmd lamp 
black witb gum water and eoinmon 
salt draw the design With a pen or 
hair pencil or use a croyo i m^e for 
the purpose 

Drilling (see olio Chins RiteIINo) 
(1) F or drilling holes in glsos acominon 
steel dnil well made and well tempered 
13 the best tool The steel should be 
forged at a low tempcratuie so as to 
be sure not to burn it and tl en tern 
pore 1 IS 1 arJ a? p ssil je lO a tnti <rf 
BoU water that liaa been well boiled 


■ Such a drill will go through gla»s very 
rapiUy if kept well moistened with 
turpentine in which some camphor 
has been dissolved Dilute sulphuric 
acid IS equally good if not better It 
IS stated that at Berlin glass castings 
for pump barrels are didled planed 
and Ixwed like iron ones and in the 
same lathes and nnichmes by the aid 
of aulphunc ac d A little practice 
with these different plans will enable 
the operator to cut and work glass as 
easily as brass or iron 

(2) Mnail rou^h refuse diamond^, 
set in the end of a tin tube make ef 
fectiie dnlla for claas 

(3) Richter and Co Chemmti have 
a w»y of impTsgiiaiiag thin German 
silver <h»c8 (io to mm diameter) 
with diamond so that when fitted toa 
quickly rotating tool these cut through 
glass or porceUm in a few seconds or 
effect any desired carving with great 
accuracy With cylinders made M 
the >ame prmciple round holes can be 
quicklv and exactly made The wear 
of the implement eveuaftertnuobuse 
IS hardly perceptible 

(4) A simple method of perforsh^ 
gli« with the electric epark is described 
by Pages The apfinitus required 
coosisU {«) of a recUnnular plat* « 
ebonite its size for a CoU giving 12 
ceutuiietre»park about 18 centimetreo 
byl2 (6) of a brass wire passing uud“ 
the plate and having lU pointed end 
bent up and penetrating through the 
plate (not farther) This wire is con 
uected vuthoucof the pole;, of the ecu. 
A fe V drops of olive oil are placed M 
G e ebonite pHte about the point and 
the piece of gives to be perforated is 
superpose 1 care being taken not to 
impn-oii any bubble of air The 
olive oil perfectly accomplishes the 
object of msulatii g the wire One 
has tlien only to brmg down a wire 
from the outer pole of the coil on the 
jnece of glass above liie loinC of the 
lo V er wire and pass the spark By 
displacing the gl iss hterallj for suc- 

ccssiNe sparks it is e.isy to m.<kc a dose 
senes of loirs n s fc v scoonls 

(5) Glass cau be driUe I with a coni 
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men l)ut tjie aiie^t method w to i bcu)g b^eii lo holil the elock steady, 

use a brooch dnO No spear pointed j so as not lo break t)ie drill 

drill can be tempered hard enough not ) (7) To file gla.«9, take a 12 m mill 

to break The brooch can either be I file, single cut, and net it I'ltb the 

used as a diill iwth a ban, or the . abeie ^latu>u~turpeotine Aiturstet} 

band It should be select^ of such a | with caoiphor — and the work can be 

bore that it niU make a hole of the re I diaped as east!} and almost as last as 

qmied sue, atabout one inch from the | tf the matensl were brass 

end It should be broken off sharo i f81 To turn in ft lathe, nut a file in 


with a pair of pliers, at about IJ m 
and when the sharp edges are iilunted 
by tlrilliug, a freoh end shouW be made 
by breaking off 1 m , and ao on, until 
the hole la bored It is always desir 
able to dnll from both sides as it pre 
lent? the glas, from breaking drill 
hgbtly and lubricate with spirit' of 
turjentiae and oij of l»>end»r, or a 
httiecamphcriiist^d oicul of Urender 
Holes may be drilled through plate 
glass natha fiat ended copper drtll end 
coarse emery and aster T^e end of 
the drill gradusUy near rount! 
ttben it must here fistteoei), or it niU 
not hold the emery PractjcaUy, how 
eter the best means of dnliing holes 
m gUss u by using a eplmter of a dia 
mond A braes dnli IS made tofit (he 
drill stock eewu down ft little way 
with ft notched kuife to allow the 
"planter to fit ti^ht, and the splinter 
fiaed in the split wire with hot shellac 
or sealing Wfta The drill is u-icd 
quite dry and w itli c.ire If the hole 
to be drilled u wanted larger tlian the 
tool, dnll a number of ^uiall holes close 
together to form a circle as large as the 
hole required then 3010 the holes w ith 
a small file A sphutir of duniond 
may be bought for 2 j big enough to 
dnll ft J in hole 

(6) Glass may be readily drilled by 
using ft steel drill hardened hut not 
drawn at all, n ei with spirit* of tur 
pentine Bun the dnll last and feed 
light Grind the drill with a long 
point and plenty of clearance, and no 
difficulty will be espeneaced The 
operation will be more speedy if the 
turpentine be saturated withcampbor 
'^jth a hard too! thus lubricated ^iss 
can be dnlled with small IjoJes say up 
to fg in , aliout ajs rapully aec.aat eted 
A freast or row <!ril) ni 13 be used, care 


the tool stock and w et with turpentine 
and camphor as before To square up 
glass tahes, put tliem ou a liard wood 
mandrel, made by dnnng iron rod 
with centres through ft block of cherry, 
chestuut or soft cnaple, and Use the 
Bit of a sin^ecut file in the tool post, 
wet as before Bun slow Large 
holes may be rapidly cut by a tuM 
diapeil steel tool cut like ft file ou the 
angular aurfice, or with fine teeth, 
after the loanser of » mse bit , great 
carebeuig necessary, of course, to back 
up the gUss fairly with lead plates or 
otherwise to preieot hreaX^ iroia 
unequal pressure. This tool does not 
reitmre an eitremely fast motion 
Lubricated as before, neat lobs of bor 
mg aod fitting gUsa may le made 
tiiesceimple means Thawhole secret 
18 in cood high steel, worked low, tetii 
pered high, ftnd wet with turpentine 
sundiDg on oamphor 

( 9 ) The method usually recoin 
mended for bonng a hole of consider 
fthle sue in glass is by means of a cop 
per tube fed w ithemerj and turpentine 
llua may answer better in a vertical 
dnlUug machine than m the lathe, but 
amateurs w ho are not ordinarily happy 
enough to possess the former appliance 
will usually employ the lathe, wherein 
It doea not prove a very satisfactory 
process, being difficult to minage, 
borrihly dirty, and esccsdiEgly slow 
The 7»reaSUrB necessary also causes a 
piece to be punched out with chipping 
of the edges of the hole at the back 
before the drill tube goes clean 
tiirougb 

It u, of course, quite easy to drill 
anaQ holes in glMg by means of a 
properly hardened spear pointed steel 
drill mnniog at 100-200 revolutions 
puriauiute, and baimg to boie some 
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1 in holes m discs of plate rI-us 3 in ■ {dungnig it m mercury, will be very 
diameter, I thought it north nhile to hard, not tough ^/ore the drOl 
try could lie done with a steel is heated it should be driven into » 

tool After •njicr-il tmU this finally Uockoflead so that its point will just 
assumed the foim of a square ended be enclosed by the lead, and after the 
bar grouuil fl it on one end, so aa to dnll ha» been hardened m the mercury 
have -) norXiag ed,^», and as a graver ttepomC ahould be jn^^erted in the la 
tool on the othir for cleannf; out the dentatioa in the lead, and the temper 
(.ircuniferenoc of the h ile as it progres of the shank of the dnll should be 
ses and marie ’.cry liinl 1 v gelling as drawn over a lamp or gas flame M a 
the smith-, -viy ill the « Ucr blue The lead prevents the drdl 

A e,>u|jL of tlio ihscs were fised point from hedomiBg heated sufficiently 
together with turners cement and todra* the temper, by conducting the 

fixed ceutrally ii a wooden face plate heat away as fa^t as it amies at the 
by the same means Wlien cold the priuit When the stank of the drw 

square nosed tool, held at an angle ^ become* blue to within a short dietaUM 

4-1*10 the horUODtal, point downwards of lie lead, the drill, together with 
over tlie T rest hid <me of lU edges the should be plunged into cm' 
pressed hrmly agiinsl the revolving water , 

glass The lithe »a. dmen at about The dnU prepared in tti»w-ay should 

oOpcrmiiiute and the work lubricated bewetinthturrentiiie«hilein“*|>^ 
byjust dipping the tool occanonatlyin caiueitto* tale hold Itwadns- 

turpentine Too much turpentine able to dnll from opposite sides of the 

flowing over the work docs uot answer glass whenever tJu* is pos-ible Toe 
Theactiou is not exactiy acuttuig one, bole may be enlarged by mains of s 
but eeems either a km 1 of local break sharp round file wet with turpenhne 
mg up of the glto* immediately under When larger holes are roquirw theie 
the wjge of the tool, which goes on caunot conveniently be icsde 
evenly after the finest edge of the tool dnll A copper or Dross tube charged 

u lost, and is apfureatly the same as with emery and irater or emery and 
that which occurs in using the small turpentine and rotated in contact mu 
drills for glass the g]s*s, will soon cut a hole a httle 

The hole, however, went memly and larger than the tube 
cleanly through the outside plate with Sim^e ways of guiding and re'^” 
out any considerable chipping at either mg the tube are toown in Fig *15 
surface The graver point was used The glase to be drilled, which may be 
when necessary to keep the sides the the pbte of an electncal machine for 
hole (sirallel " hen however, the example is placed upon a table wi'b a 

outer plate was wedged oil by the m fewthictn«»scsofpaperunderneathit* 
sertion of a knife blade and the second centre Two blocks are placed on the 

proceeded with, some chippmgoccinred table at diametncally opposite edges of 

at the inside surface, since the wood the disc and a thick bar of wood, which 

fcacJsing did not givea suSicimitlysolid 1 1» bored at the centre to receive the 

support For this the remedy IS easy I copper or braiia tube, i* placed upon the 

and obvious ( J Brown ) I blocks and clamped firmly to the table 

(10) Tli mate a small hole in a plate | The glass plate is arraagw so that its 
of glass u a comparatively simple | ana coincides with that of the hole m 
matter All that la required to do it the Uw The plate is then clamped in 
13 a very hard sharp drill, some meuis p1iu» by gently inserting two wooden 
for turmug it and a lubneant such as wedges between the wooden bar and 
turpentine for causing the drill to eut i the glass 

rapidly A drill made in the usual Tte tube by which the cutting w 
form from steel wire and liardcned by done is *topi>ed by a wooden plug 
heating it until it is dark red and then ' the luul He of its length, and i“ tbe 
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upper part is inseitecl a soft roblier frwo thckllr To oliviife tins defect 
stopper irfuch rests upon tfienwxlen it bas become euoloriory to fix liie 
plug, also a piece of heavy rubber pauit bj means of a glass xery much 
tubing which rests upon the sloj^r more fusible than the glass u«eil for 
In the rubber tube 13 inserted one end glazmg Such may be produced by the 
of aclose fitting metal shank the other ^ addition of a considerable proportion 
end of which u fitted to an ordinary of borax to the raw niaterial of fluid 
driU stock This arrange 
ment provides for a certain 
amount of flexibility in the 
counection between the tube 
and the drill stock The 
tube jarevolTedby thegear- 
ujg of the drill stock v, hile 
it IS supplied x.ithaitiixl\iie 
of No t emery and water or 
emery and lurpentme The 
pressure on the dnll stock 
should be light and the tube 
must he lifted frequently to 
allow a fresh supply of emeiy 
to reach the surface being 
out This device makes a 
hole 10 the glass u a short 
tune 

If a larger aperture is 
desired, the glass is first 
drilled in the manner de Fio sis 

scribed andenbirged bycare- 
ful cutting with a dismond (‘Scieot. i glass, or by the duainutJODDf the pro 
Amer ) I portion of sihca m the same glass 

EnataeUing (5e< alto ISaMtL I One of the firxt requirements in a w in 
Usol — An enamel paint may be j dow is that it shall ketp out the 
either an exceedingly fusible class, weather Any decoration, therefore, 
covered bysomem6tal&ooxide,aadreo j that happens to be on the outside of 
dered opaque by the presence of arsenic I the glass must bo able to resist the 
trtoside, or an equally /u»ible traos * action of the atmosphere Internal 
parent glass mixed with some i^oque decorationiaat the same tiiae exposed 
mtuMble powder It is always lulled to the continued action of the products 
as a piginent, and la fixed to the glisa I of human respiration viz moisture 
background by beat It is essenUaJly and carbonic acid, as w eii as to the 
a glass and by heat should become moisture always present la the air 
pirtially incorporated with the glass Tlie borax contained m an enamel 
upon which It is painted There is pamt is rendered anhydrous by fusion 
little doubt that in former tunes, but after lengthened exposure it re- 
arUsls ground Up for Ihcir paint some absorbs moisture, and becomes by 
of the self same glass as that with dnted and efflorescent The efflores 
which they were glazing their wuidowB cence of the borax means the decay of 
Paints formed in this manner require the glass used to fix the pigment to 
for proper fusion the actual melting the background Alter efflorescence 
heat of the glass to which they have baa continued for iionie time the nig 
been applied The pieces of glass bai* ment begms to fiats o(f and finally the 
ground are therefore usually found to ledkgronnd is denuded of ornament 
beinjured and distorted whentemoved Yeij few of the pigrcvents sold at the 

2 2d 
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,r, scat tiuiL for tilt accritiolKfglw 
lo not cont iin l)or i\ i lie u-tcof fcUth 
moments uhoii «ork iiltciilcd to be 
pera^neut elioul.l be carefull) gumletl 
a^iu=t Flint glas=. rendered more 
fSsible by the reduction of tbe ]^por 
tion of sJica u not liable to efBores 
cenco "lien used fts a fiicatue , care, 
however, must be Ubeu in )ire|>anng 
the flxatiie, that the raw lualenaUare 
mixed in combining proportions U 
He„ 1. .n 

decay must nece«i.anly follow A glasa 
form^ed according to the formula 
K 0 4bi0, "hich IS the same as that 
of* flint optical glass, "ill be found 
sufficiently fusible for U'»asa fixaiiye. 


colour interlaced , 'ipu. 

turbed by the action ^ 

*“ Wi^^he kdn^*J f®*' 

m^i^n and enamel are I 

1^216 1, 2 3 maybertS"-!®^^ 



* ♦».. kiln m different conditiot 

atiiio_ I the . G the grate , 
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tiirou^h this arch A, m such a mtoncr nluch it adhere? , and as (he contrat 
AS to sutTouticl the rauflle, ami to pas* twn taVcs pi »ce along definite lines, the 
off through /' Into the main flue F , pattern pndueed by tlicrcnio'al of the 
X, soot doors (Poirell, ‘Spona particlesof glass re«eroblcs\ery closely 
Encf ) the Ivanclung ciystals of frostwork 

TrostiDg — (1) KoU up trferaWy A amgle coat gives a sioall, delicate 
tightly » slip of tin, about 6 la tp- 8 effect, srbile a thick film, formed bj 
ID long and about 2 la broad, oruae putting on two, three, or more coats, 
a siaaU flat piece of marble Dip coatracts so strongly as to produce a 
either of these in Cro\ don or glass 1 large, bold design By using coloured 
cutters sand, moiatcued nilh water , | gla^, a pattern in half tint may be 
rub over the glaos, whether fiat or I made on the coloured ground, and 
round, dipping it frequently in a pail after decorating white glass the back 
or pan of clear water This is the may he silvered or gilded (See Cets 

method employed for frosting jugs ialline ) 

etc For lamp glasses a wire brush , (f) Ken method of deadening and 

i8UBed,andtherarechiiefcedmafelbe graining gla«s and mirror plates — Coat 
Panes of glass should be Uid on a soft | the place* which are not to be affected 
bed of baae, or cosrsa Imea If the i by the acid with varwsh Fordesden 
frosting IS Co be lery fine finish with ug place the respecCnepUtesvertics]]; 
iraehed emery sod water As a tem to the mivtore and for graiowg hon 
porarj fronting for madovrs, tou to cooUlly one upon lbs other la the 
gethsr a strong, hot solution of sul latter case tbs plates are separated by 
phale of magneiJA and a clear solution smell wooden or metallic blocks The 
of gum arable, apply warm Or use a mixture consists of a completely satu 
strong solution of sulphate of sodium rated solution of sods or potash m 
warm, and when cool Wash with gum* hydrofluonc scvl Add four or five 
watsrto protect the surface from being tunes its weight of water to the mix 
scratched ture and then 1 quart of acetio acid to 

(2) Make a saturated solution of every 80 or 40 quarts of fluid The 
alum in water, and wet the ^as* with coaUng of varnish can, after the opera 
theliquid ft IS advisable to have the I tion, readily remoied by dipping 
glas3inahon2ontalpositioa,solbatthe I the class mCo water aatunted with 
solution laoot hkelyta dminoff The i potosband ammotuacr into bisulphide 
more slowly it is cooled, die more per of carbon 

feet w ill the crystals be you eao with (5) A very simple way of using an 
that miestioii warm the glass ^ou | sbrasiie gntty substance for matting 
may, if you choose, colour the alum any partsof glass (the parts to bo clear 
solution with cochineal and of course j being pirotected by a paper pattern or 
the more solution you use the tbick^ ateued) is to let medium grade emery 
you will have the crystals (gnt emery, not flour) run through a 

(3) Verre Girre, or hoar frost glass, vertical tube 5 ft or 6 ft long, a fun 

an article now made in Pans, is so nel being at the upper end where the 
called from the pattern upon it, w hich emery is poured in It is rather re 
resembles the feathery forms traced markable how quickly this w ill cut the 

frost on the mside of the wtadows m surface, for with, say, 3 Ib of emety, 
cold weather The process of making it wiD only require to be run through 
the glass is as follows The snrface is three or four times, to mark the design 
first ground either by tbesand Hastor quiteffloonly This would be with fiat 
the ordinary method and is then sur&ces If a round bottle, or turn 
covered witi softvanush On being bW, had to be marked tbi<i would 
dried, either m the sun or by srtificul have to be rotated slowly either by 
heat, the varnish contracts slroogly, hand or hya simple machine driven by 
taking wath it the particles of gloss to a sini^ or suspended weight 

2 n 2 
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Iride.ce^t-Th. Wrom »• I 

.i MTTh„™ IV lV.bb p™ I fc“ « 

Sutri m th. mms I ".I bl tato tW « 

Cblond. of t.», or tm b»™l m | g^f^S.r b. l»rdor nor.ofty » 

» furnace and the elaoa haemg an the eeeael formed 

affln.ty for rt when hot reee.e. the | the ^.•e^m.eW^or ^ ^ , 

“prSufed”"” .■ j-T s:. o^ 

£r“oJi.:— .r."edp^ »- 

rSTheatid 'taiaiTma^ne, 

n nroduced during the maaipulat on with them , ^ ^ ^es.elj tnide 

Stheert.deMlien^mthebiin^ofthe d«onbed & 

blower and whUe on the punty u due to inequakty 

Marking on Ol^sa fond w surface may te produced by the 
DBAwr.0 O'. Gtass and ^ or of the fumwo 

GLiSsl — Chillc M too hwd whde f jin upon the surface ^ 

pipe clay though moderately succe^ -n^e gla». whilst hot m 

U « not soil enough ,S~P & J the ^ 

bsur^irsz. 

" mXob Acid (and «e Er^rs^ '* o^" 

hydroflttono acid 3 parts carbonate of the Ul^ P filMS 

Simonia and 2^P»«» “es^m“y kf fronted by plu»|«| 

weight Or a wh te acid iot the aame ® y ^ ‘““t.T 

pur^se M made by .un^ dropping Bernards reheating thm 

Up ammonia into hjdroflnonc gold leaf maybe 

until effertescence cease | .^Yhe sub.tonce of a vebSelui 

Ornamenting -Some onaamen mao”"- 1 

tol processes during manufacture are Ae foU ^ gbsj 

(1) Upon the surface of s t^I m ^ floaty 0“ ^ gl«, ^ 

course of manufacture small drop* and etched u 

or seals of molten coloured ^ n»y heatM and a 
be fised and may be pres:.ed by moul^ adheres to the thm 

into the form of sUrs gems etc (2) the goW 

A small quantity of molten ^ u Xy be fashioned m 

eitheredupon the end of a workng I The “«««“ % the cutter 

^od andaLwedtolengtlenbythe ^ 

force of granty the free end is (Po^ll ) strong alkaline 

SKt ”5f iibS-sJcS-th: s=^&ri2:r‘5= 

rl.»-“h“ =S1.“S fee;"*. ■” 

S r^p to revolre more evenly and fine Imes upon glass pwe ^ 

z£b W I --- sr fh. ,h,.. ,. „ .» - 
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will be highly pleased n ith the result 
and there u? no patent on the process, 
because it u the outcome of an attempt 
to esplam the iridescence found on 
articles of glass w hich have been buned 
for many centuries in moist earth Ab 
to the solution strong hyposulphite of 
soda will do but probably the effects 
might be more rapidlv produced by 
means of caustic potash or soda but 
mferentially any strongly alkahaesolu 
tioD TiiU answer The conimon Liudi 
of glass are more readily attacked titan 
the hard laneties but forornuueat 
ing the ordinary blown water bottles 
and cast tumblers basins and jugs 
no process can eijual the indescent 
The only drauh^h u the tune 
(Mayer ) 

Biji Preras for making the new 
kind of Glass which is smooth on one 
side and roush on the other (CrnfvrV 
Judien) —The roughened surface of 
the glass looks as if it was covered 
with cracks and this appearance is 
obtained by acreadisg over the surface 
of a plate of glass a thick layer of 
eome dux or eseily fusible glass that 
lias been made fluid orpa«Cyaad mixed 
with coarser tivscee The glass is then 
put m a mume or an open furuace aud 
strongly heated As soon as this flux 
IS melted aud tl e gUsa itself becomes 
red hot it is taken out of the furnace 
and rapidly cooled This lliiv or fused 
glass then cracks off from the other 
glass w hich was attacked by it leaving 
numerous depressions in the latter 
resembling ecalea and irregular crystal 
hue forms crossing and lutereectmg 
each other and producing very beauti 
ful effects when the light falls upon 
it This fusible layer is cooled as 
rapiUy as possible either 'aj a current 
of cold ajr or by carefully spnnkhng 
with cold water If some porlsons t3 
the glass are protected from tbenction 
of the flux the surface remain* smooth 
there in sinking contrast to the 
crackled poftiou This CM be utilised 
m making arabesque letters amloth^ 
designs on a wiute or coloured ground 
A similar crackled glass is made in 
another way by stte ving a coarsely 


gnined flu* on * cylinder of glass 
ntule stiU red hot and theu puttingit 
back in the heating furnace until the 
flux melU It 18 then rapidly cooled 
either by epnnkling water on it or 
wavmg it back and forth The layer 
of melted flux then cracks off and ex 
pose* tlie surface of the glass wl ich 
toaheeo coiToded by It The cylinder 
IS then cut and spread out in the usual 
manner 

Benratb has examined a mushn 
gloss froni Piiout Charleroi The 
euaoiel was very regular and homo 
geucous aud the surface could be 
readily cleaned weak acids had no 
actum on the enamel concentrated 
nitric acid produced no change m 3 
days sulpUideof ammonium however 
»\eagreyishtmt whilst liquid hydro 
fluoric scid showed that the enamel 
was only incorporated on the surface 
of the glass The substance giving 
the matt was leryfiseanddehcste 
sod of a white tint noth a brownish 
yellow shade dilute acids dissolved 
out lend ostde and bono scid hot 


naierbad no action on it Itscompo 
sitiou was— 

SiUea 12 99 

BoroD tiioxide 6 25 

Carbonic acid trace 

Stannic oxide 7 01 

Lead oxide 37 7g 

Feme oxide 0 11 

Alutnina 0 07 

Potash 2 95 

Soda (by difference) 2 fll 

300 00 

niuch repretenta a mixture of the fol 
lowing Ingredients —• 

Sand 100 

Litharge 110 

Crystal 110 

Anhydrous borax 25 

Potash Btaonate 25 

( Thng Pol J1 ) 


TTiree proceases connected wnth the 
ornamentation of glass porcelain and 
earthenware were bi ought before 
the Societd d Encouragement Paris 
Gaiault of Colombea, prints on the 
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fine and hard eartheaware of Bred, 
photographic impressions which are 
hied at a single burnm^ Lacrow, 
Pans, has produced pencils )ihe those 
of graphite but eoDSistiug of ranous 
vitnfiable colours A des gn executed 
with (hem on glass, baixOo the surface 
slightly dulled stands the fire and 
becomes fixed hte a painting on 
glass A similar process tried on 
porcelain a few years ago usaidnotto 
hare been successful Lutz Knechile 
a S'MsS decorates glass cold by his 
composition made of a solution of 
silicate of soda or potassium, Yath the 
addition of mne nhite or ultramariDe 
The colours are applied by uieaus of 
a stamp or roller dry <iujcljy and 
Stand slashing The surface of the 

S lass IS first finely ground and any I 
csign IS then lainted on it with a 
mixture of annjdrous boracic acid | 
gum and uater hen dry it is et | 
nosed to a temperature at urhicb the 
Doracic acid fuses and imparts to { 
those portions of the glass the usual i 
lustre and thus files the drawing | 
By mixing various metallic oxides with i 
the boracic A«jd designs in colourmay ' 
be produced (Code ) i 

The surface to be orasiseated is I 
cot ered with a eensitire Tan)i>h and i 
the design bemg made (ran parent u I 
laid on the Tsrauh and tlie hght u I 
allowed to act on the eensitise film I 
through the picture After sufficient 
exposure, the picture is remored and i 
colours are applied m the following 
manner The finely pulverised pig | 
ments or enamels are taken up {in a ^ 
dry state) by a brush applied to the ( 
parts where thev are required which 
can be clearly distinguished m the I 
layer of varnish on the article The 
colours or enamels adhere more orleta | 
according to the degree to which the 
adhesiveness of the varnish baa be^ 
affected , that is to say accojding to 
lights and shades in the design to be 
reproduced or accord ng to whether 
varnish lias hardened more or leze 
The vamieh may be composed of 
yellow gelatine, gum tragaeaiilb and 
quince seeds mixed «itli rainwato- 


and chrome salts, such as potash bi 
chromate, added, to sensitize it The 
compositioa of the \ arnlcb for normal 
conditions may be — 

Filtered water 5<W parts 

Gelatine 1 , 

Gum tragacanth 10 „ 

Quince seeds 3 , 

Chrome salt (m crystals) 40 „ 

ff the atmosphere is very dry 
quince seeds may be replac^by sugar 
^ucose or honey or these may be 
u«ed in addition The proportions 
are merely approximate as the exact 
preparation will have to be \aned 
according to the conditions of the 
light the degree of dryness of the »“■ 
and other coudittous but practice 
wiJI readily suggest what « i^uuite 
to those auBsd in kindred processes 
When the oxides have been applied 
they are protected by a coat of thwa 
turpentine such as is known rnFmo®® 
sa leribenikine graiic attenuated, i‘ 
required, by common turpentine and 
the other superfluous ports of the 
earnkh removed by immersion tot 
Jt hours ftaore or :ess)in wsteracidu 
hted with vinegar or other acid M 
pure acetic or h^droehlcno- Tho 
strength of the bath (n* the proper 
lion of acid therein) may be vanea 
within reasonable limits and deter 
Dunes the length of time which th® 
immersion hss to last The more aoiu 
in the bath the shorter the imiaer- 
Sion the weaker the bath, tl e longer 
the immersion has to be The object 
IS then dried touched up and further 
eolouied with metallic oxides, u 
desir^ sod fired in a kiln Copies 
of works of art and the Uke such as 
jxwtraita on glass (whether seen by 
transpsiency or by reflection) and 
mtber fixed or not whether they are 
drawn from nature or a copy of photo 
paphe or of other design are with 
advantage produced by making 2 or 
more ftetmUe copies as above de 

eenbed the copies being exactlyfitted 

one over the oChei 2 copies rhei^f 
one at leist la transparent are suffi^ 
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The 2 copi j apphedrt ) rubbing a«»y 

s'srrfS.!Uhs!^^ I S~rs‘.?xrK;.“S 

‘iS;vs^»<»c';,3“"S si xlr^!;:^-S'*‘''“” 

Sf.'r;s.“:^=ie»'i „"s ' S"“ 

tpMhed in J'^^^jyunaer*U>o<» ®bhe /ocs this bj 

Tto «< i>“'^”iS,'ua“'5' ■inW**p'‘2?rtr” 

^r-pS^Vnis s ' S- ^suf5A»*p^f-? 


or I dippi^ »^puv^vb i tr*nara«“^ 

Sulpbvirio ether I t ^ this^fficuntly It J^t 

These proportions J^r stnaUou done 

SSSrtei 

Thennstuie^apphed t ^ ^ n^ny, but on J 

Its ssrss- ^ 
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Powdering — Powdered gla» is ^ wfaatebstic butaotliqmd paste A 
frequently used instead of paper cloth mixture of 1 part Ly weight of infu 
cotton or sand for filtenng aanuahes conaleartli with 4 or 4J of irater glass 
acids etc It u not soJubJe or corro wiilfulfil this end approximately tie 
diUe Sand if purely eUiciou^ nonld exact proportions cannot be given 
be better but such sand is difficult to because commercial water gla^ differs 
get It too often contains matters m strength and the infusorial silica 
whichare easily corroded or dissuUed is not ^way« dry The part of the 
Powdened glass when glued bo paper ressol to be protected is corered J to 
IS also us I for polishing wood and J m thick and dried at not too high 
other mate lals It cuts rapidly and » temperature it is better to diy m 
cleanlj and is better than sand for a drvuig closet or on a support over 
moot purpo eo Glaos is easily pul the stove If the temperature is too 
rerioed afler being healed red tot and high at first it will cause air bubbles 
plunged luto cold water llcracksm in the ma-,5 and it is not so good then 
every direction becomes hard and It can be dried by swmgmg it back and 

brittle an i I reaka with teenix cutting forth oxer a flame the bubbles beiag 
edges After being pounded m * prevented by pressing them out If* 
mortar it may be diTidw into powders crackappears it u plastered oxerwiih 
of different degrees of fineness % being more of the mixture and alloxed to 
sifted through lawn ilexes dry again If some parts of the ressel 

Proteetifl^ — (I) In cbecuca) la* are to remaiB tramipinsct they nwy 
boratonesit iscustOQiary toputacoat be protected by watW glass alone oy 
isg of clay on gUsa T«tsels ihatareto applying sevei^thm coats aadlettug 
be exposed to a temperature that would each dry before putting on the next 
soften or melt the glass or where they The same ma»s can be uaed to cover 
are liable to be bcoken ty diwugbte of gas rrtorts luruacce stoves and walls 
air Sometimes con s hau- or aab^toe ]u*t aa well as for glass and porcelain 
IS mixoivath the clay to strengthen It uiensiU fSchoal ) 

Although this mass If cheap itis^ble Sougheiuog^ (uixf rrr 
to fine check and crack, or it scales and FRCsrrso) —Thu may be prfr 
off which frequently cause, the glass duced by the recently inxented sand 
to break The disaaxantages referred blast proces. based upon the principle 
to can be entirely overcome by muing tlmt if a stream of sand be made to 
uptbematenaUwjthahttlegJycerine | £>J1 through a xertira] tube open to 
Thi. cheaply and easily prepared the air at the top and the fallmg sand 

IS thus rendered very easy to sj^ly | and air be received m a suitable closed 
alway. retains its de.ired eoftness and vcsel below a jet or current of com 
never cracks nor checks ( Gewerbe pressed air can he obtained Theentire 
blatt ) surface of a vessel may thus he rough 

(2) I hare recently been using with eoed or if parts ore protected by a 
better results a mixture of infusorial su table ffiedium only the expo ea 
earth and w ater glass which jf jro ) pcft ons will 1« abiMed By this 
psrly apphed ill last for reeks and means very deUcate patterns may be 
hence IS not expensive whileilpwotecta I produced Glass may be etched by 
and strengthen, the ve'sei to such an ] the action of hydrofluoric acid either 
extent that I have for the sake of ex m solut on or in the form of gas The 
penment heated thick but cracked xanety la depth of mcisiou wh ch 
retorts that were protected in this gives the chief beauty to engraved 
way to 400° or oOO C (93A°F)when glass cannot be gamed by eitl er of 
exhausted almost to -v vacu un Did these processes 

yet they did not break or CO 1 p,e It Spun — To make fine glass tliread 
la important to u ake tins nuxture the glass is brougl t to a state of fus on 

so that it shall form a soft sad some s glass rod la dipped to it and thus a 
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tltread is pulled out, gobdilies 

first m its tluunest parts, andsocauses 
a uuifotm tliickuess to be obtauied 
If this thread is placed oacr a hot 
metallic cylinder, and the latter is re 
lohed, any length of thread may he 
ohtimed, sad finer by reic^riag the 
cylinder more rapidly The hating 
of the Of Itndei has the effect of enoeal 
ing the glass to soine extent, nhilethe 
rapid cooling, if nound qd a cold 
c) Iinder, would mate it more brittle 
A bundle of such threads looks like a 
bunch of silk, end it has therefore been 
called glass silk It is largely used 
for filtering liquids in laboratonea 
In the microscope the threads arc aa 
fine as those of silk or fibnlla of cotton 
tiiey break more easily than the latter, 
but are escessirely supple From tbe 
unaltsrahihty of the subetaace, it is 
\ery uell suited for filtering acid or 
Alkaline solutions ereu concentrated 
and lanous other substances, such as 
uiCrate of sUter alhumen, collodion, 
Fehhug s hquur, etc ft alTords great 
rapidity of cow, with good filtratioo 
It does not, like filters of paper or 
tissue, communicate organic matters 
to the liquids, altering and perbara 
gmng them a disagreeable Uaie It 
IS much preferable to asbestos, which 
from the arrangement of its parallel 
fibres, cannot be formed into afleiible 
ball, and which lets fragmeoU pass 
that float in the liquid For analysis 
It i» Tery adrantageoua allowing of a 
ready determination of insoluble mat 
t«rs deposited , also by calcmataim sod 
fusion of the glass may be found tbe 
Tolatile principles fixed in the passage 
of the liquid, unmiicd with empyreu 
matic products Tfotwithstsndicg the 
pnoe of glass silk is still high, it is do 
great expense to use it, as itsexce'Sire 
lightness admits of a ooasidemMe 
number of filtrations being made with 
a small weight of it , besides it may 
Bene an indefinite time, if After each 
operation, it u tiiorougiily washed With 
water and dried m the air 

Stencilling on. htencil plates 
way be cut out of ttuu sheets of metal | 
oi carfitxpaid, vn the same manntf aa ' 


for wall decoration, etc If -varmsh 
colours are employed, lay them on as 
evenly as possible, though the per 
foiatioiis iQ the plate, and harden 
afterwards w a stoae or oieu The 
metallic prepaiatJons used in glass 
.atwaiDgasd femting’arealsoaiBjlal’le, 
but require firing id a muffle or a 
china painters stare Should the pro- 
cess commoaly called embossing be 
wanted pauit the portions of glass left 
uncorerrf by the spaces in the stencil 
I plate with Brunswick black, dip or 
coier with hydrofluoric acid, wash m 
clear w aUrandremove the black ground 
Every part that was coiered will then 
present a polished even surface, the re 
maiuder will have been eaten mto by 
the acid If the raised parts are to 
have a frosted sppedrance, rub them 
with a fiat piece of marble moistened 
mtb fine emery sod water For put- 
ting patterus or lines oa glass with a 
nheel, there are two methods, one 
followed by glass cutters, the other 
by the engravers on glass According 
to the drat mentioned, rough m the 
pattern with an iron null supplied with 
a tricking stream of sand and water, 
smooth out thorough marks on awheel 
of kork or Warrington stone, polish 
on a wooden wheel of willow or alder 
powdered with putmoe, and finish on a 
corkwhecl with puttyand rotten stone 
Tbe engtwver cuts in and roughs the 
pattern with copper wheels aided by 
emecy of various degrees of fineness, 
and olive or sperm c»),aDd polishes ibe 
portions iDteoded n ith leaden discs and 
very fine pumice ponder and water 
Stoppers, fitting-.— (1) Very few 
stoppeiu jsoperly fit the bottles for 
which they are inteoded The stop 
pere and bottles are ground with 
copper cone*, fed with sand and in.ide 
to revolve rapidly in a Uthe, and the 
Comt&oQ stock are not specially fitted. 
To fit a stopper to a bottle that has 
not been p-ound, use emery or coarse 
Baud kept constantly wet with water, 
and replaced with fic»h as fast as it is 
reduced to powdei \t heii all the 
surface has become equally rough it 
la conadeied a sign that the glass hw 
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been ground to the proper ehape as IS oz Digest in a bottle frequently 
until that time the projecting jartt / dutkujg anjiturea^/foru-e Direc 
only show tracea of erosion This i» tions Lae if po-sible good plate-glass 
the longest and hardest fwrt ot the of the size of the picture to be tram 
ttorL as after that the glass simply f eii e j go oier it with the above var 
needs fini hiaj, and pohshing For m.h b^incing at one s de pres^down 
that purpose emery only can be nted the picture firmly and evenly aa you 
owuig to the/act that thematenalcaB proc^ so that no air can possibly 
be obtained of any degree of fineness lodj,* between put aside and let it 
in this respect differing from sand diy perfectly then moisten the paper 
Otherwise the operation is the same as cautioinily with water and remove it 
before the emery beiu^ alway kept piece meal by rubbmg carefully »Uh 
inoutened and replaced when worn the fingers if managed mcely a cot 

out Thegrindiig u cout nued until pleletran-ferof thepicturetothegla» 

both the neck of the bottle and the w ill be effected 
stopper aciiuire a uniform fint-h of a Tubes sealing —To seal tuto 
raodertie degree of sojootbne » and I bermetically after gases ha'e been 
until the stopper fitssosocumtcly tUil 1 admitted under pressure thefoUowiog 
no shake can be felt in it even 
tboucb It be not twisted in 
tightly 

(3) lu Btuppenng a bottle 
there are 2 proce««B (n) The 
mouth of the bottle is opened 
to the riKiuued «ize by a steel 
cone revohmg in a lathe (b) 
the stopper is fixed in a 
« oodeu chuck reduced to 
proper dimennoiu and finally 
ground into the mouth of the 
bottle 

Transfemag JSagiAV 

Wge to Glass ~ Metallic 
colon™ prepared and oused 
with fat oil are appl ed to the 
stamp on tl e engraved brass or 
copper tVipe with the band 
in the msnner of the printers 
of colouied plates take a proof 
ona “heetof silver paper which 
IS immediately transferred on 
the tablet of the j,laas destined 
to be pamted bemg careful to 
turn the Coloured side against 
the glass t adheres to it and 
so soon as the cop) is quite diy I anangecnent was employed with com 

off the superfluous paper by washing I plete success The evpenmental tub* 
It watt a sponge there will remain ( A is jome I to a T piece B the htei^ 
only the colour transferred to the glass limb of w bich is constructed as 'hoivo 
which ml) be filed by prtssiug the ^uss ' m fig 31/ a glass plug D is grounu 
through the ovens mto the tube at E a d serves the pur 

Transferring Prints to Glass poseof aTalveopcninyim m! fthen 
Take of gum am laraeh -los ua-tic 1 I gss no ler pressure k silo ve 1 to enter 
04 \ euice turpontuie 1 oz alcohol, ' the tube at G the valve opens but on 




Guss WnfDovrs 


411 


removing ttie pressure from without it thickness by a massive metal roller 
at once doses , the escape oi gasircan In this form, when cool, it is rowpft 
Ats £hu 9 prelected, au<l the tabemay flate 

be scaled before the blow pipeat H JfiifteJpAite is made by using a roller 

When a tube contains a hqlitd, the with grooves on its surface Kough 
plug should he moistened with it , Ihw andribbcd plate are frequently made 
will prevent the e-cape of gas while of commoner and coarser roatenals 
the tube is being sealed, even though than poh«hed pUte, being intended for 
the plug does not fit very accurately oae in factories and warehouses 
In the absence of »nj liquid, greater i PohiKtd jJait is rough plate cam- 
care in grinding the plug u reiiuired ( posed of goal material and afterwards 
The tube F serves for the admission of polished on both sides, which is done 
bquid into the experimental tube in the bf rublvDg two plates togetber with 
firet instance, it la then closed, and at emery and other powders between 
the end of theespcnuient itiaopened, I them Plate glsas can be obtained of 
and the contents of the tube are re I almost any thickness, from J in up to 
moved The rest of the apperstus is ( 1 ui thick and of any size up to about 
ihus kept intact and be 12 x b ft 

lepmledly, especially if the tube at II j In the (fia'trvi of a nindoio the sizes 
Id fairly long (i Richardsoti, in of the panes, tbst t« to say, tbs inter 
'Chain Nana } valdoftbesash bars shooldbeanunged 

T^mdovs — Ooien yfoss Vv made > if practicable, to suit the sizes of panes 
in circular disks blown by baud these i of glaev which can conveniently be ob 
disks sxa about 4 ft diameter, and Uined, so as to avoid waste in cutting, 
the glass averages about m tbick [ this consideration la of more coase 
Owing to the mode of maau/ucture quence lo using crown and sheet glsse 
there is a thick boss lU the centre, and ' than with pUt« glass The woodwork 
the g^B 18 throughout more or levs of the sash should receive its pruning 
striated or c^nuelled in concentric coal before gUmg, the other coats 
nags, frequently curved in surface, and should be put on afterwards TTi^ 
thiekeratthecircumferenceo/tbedisk crownglass, which issoaetimescurved, 
Consequeocly in cutting rectangular it is usual to place Che panes with Che 
panes out of a di«k there is a con conveutyoutwards I^entheglezier 
siderahle loss, or at least variety in | has fitted the mne to the opemng with 
quality one disk wiU yield about hu diamond, the rebate of the sash bur 
lOsq ft of good window gfas^, and the faemg the outride of the window, be 
largest pane that can be cut fnno an ) spread a thm layer of putty on the 
ordmarj- diskisabout 34x22id The j face of the rebate and then presses 
qualities are classified into sicond) { the gUi, 8 agaiust it into its place, and, 
fAirdi, and/ourlAs I bolding it there, spreads a layer of 

SJicet clossisalso blown by hand, but ( putty all round tbe side of the rebate, 
into hollow cyhnders about 4 ft long covering the edge of the glass nearly as 
and 10 in diameter which are cot for as tbe face of tbe rebate extends 
and cut open lougitudically while hot, on the jimer side of the glass, and 
and therefore fall mto flat sheets A bevellingoffthe putty to theouteredge 
more perfect window glass can be made of the rebate The putty is then 
by this procc'S, thicker and capable of enfficient to hold the pane in its place, 
yielding larger jvanea with less waste attd hardens m a few days The glass 
Ordinary sheet gloss will cut to a pane should not touch the sash bar in any 
of 10 X 30 ID and somp to SO X 3ti in part, on accouot of the danger of its 
It can be made in tliicl{Des»es from hemg eiuckcd from any unusual prev- 
,’5 m to J 111 mre , there should be a layer of [>utty 

P/aie gfuss 1 = cast on a fl it (able and all lound the edges This precaution 
rolled into a sheet of given size and la especially necessary la glazing 
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windows with iron or stone mulbons or i (4) Taher makes pencils for writing 
Uir= I upon glas^ porcelain metal etc fe 

■Writing on (J f n/io DRAWrfG on ! follows B/aeL 10 parts lampblack 
<irwf MabKingon) — (l)Fther 500gr I 40 white was 10 of tallow While 
oaiidanicb 30 gr niA.tic 30 gr Da 40 white lead 20 was 10 tallow 
soUe then add benzine m small qnan ^ue lOBerhnblue 20was lOtallow 
ties till the camish spreadona; ece i Dari. Bl t Xh Berlin blue 5 gum 
of glas-s pi\esittheiv.pectofroughened I arable lOtallow XtUoe lOchrome 
gills The Tarnish is u«ed cold To yellow 20 was 40 tallow 
have a homogeneous layer pour over (5) DiSsolre chalk in aqua fortis to 
ll at already formed Boroe ml tJ peiro the consistency of milk and add to 
leuiD let it evaporate a little then rub that a strong solution of silver Keep 
In all d reclions with cambncrloth till thisin aglaas decanter well stoppered 

alli (Uitedry ith mk or lead pen Then cut out from a paper the lettm 

ril luiescanbejiraducedonthi stn^ace you •lOuH hare appear and paste tbs 
as fine a* miv be de ircd Thus a paper on the decanter or jar wt«h 
dfu noo may be prepared in a few you are to place in the sun in such a 
minutes and immediately psNijectcd I manoer that its rays may pass through 
(C^ A ) (he spaces cut out of toe paper »<* 

(2) The glass is to be first gently fall on the surface of the liquor 
heated at a pint lamp or ^ (tame part of (he gls*» thwueh w^b the 
till steam ceases to be feponied on it rays pass will turn black whue that 
up to 11 Or 140 F (H® to 00 C ) under (he paper will reoia □ irhiW 
T1 en a particular rami-h should be E>o not shoke the lotlU during the 
poured upon it a. is done in phuto operation Lsed for lettenng jan 
graphic operations with collodion 

Thu lamisn is composed of 51 dwi 
alcohol 61 gr tna-t e la drops and 
122 gr pounce The resins are dis 
solveil by being heated m a hot water 
kutb ike whole being in a dask corked 
and fastened The solutioD is after 
wards filtered The yami.h i. «ery 
hard and becames brilliant and com 
pleteh transparent li it is poured on 
the cold glass it becomes opaque and 
absorbs mk Drawings may be exe 
cuted upon it with common or Indian 
ink Then a thin layer of gumb put 
ujicn It by dijiping the glass m a very 
diluted solution of gum or any other 
non alcoholic coating This process 
might be adTantageou'ly employed in I 
EteadoflabelsanbattleEinlaboiatcwies | 
and for making figures on glass and | 
perhaps for tracing dra vmg« which 
might thus be reproduced by photo- 
graphy (Terquem ) 

(3) A mixture of fiour ammonia 
hj drate and hydrochloric ac d 
tl ickened with gum acacia forms an 
mk by K Inch with a pen letters or 
oma cuts may be traced on glasa | 
w here ihey will become perinaneut 1 
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Glass-Paper, Sand and 
Emery Paper and Cloth. 

(a) Tkfse sLeeta af abrasive sub 
slaaces are all pMcticaUy made in the 
same May In the case of those a7th 
paper baching an important feature in 
the wearing quality is that the paper 
ehall be tough , and it must be of fair 

eubstaaeeorthichness.othenviEeitnAl , 

QOt hate EUffieient stifeess for pv^r 
Murkuig 

In preparing theglaas, eaod, oremery, 
it la neces'sary to have it quite clean 
and sifted into the different grades of 
coarseness or fineness The glass is 
crushed in a mill (usually with stone 
rollers) and, after silting, is ready (or 
use hand must be n ashed and dried, 
and It IS essential that it be sharp sand, 
having sharp points and edges (not sea 
sand, for instance, which is rounded 
on its edges by constant tnction) and 
on this account it is desirable that it 
be crushed to some extent so as to give 
it new fractured edges 

Emery can also be crushed though 
it IS a far ha^er maCerial than glees or 
sand (w hich are both the same materud. 
silica or fiint),and unless nianuRuiturc 
on a large scale is proposed it is best 
^ buy ibis ready powdered it being 
rkdily procurable in any degree of 
fineness or grade from “ ftour to » 
coarse grit 

There is a fine grade of sand paper, 
hnownin some instances as stone paper, 
this having a surface of puimce powder 
The baching used for emery glass 
cloth (we have no sand cloth) isafwly 
strong but cheap quality of calico 
material It is moderately stiff in it 
self, but gams tbe stillness possessed 
by the finished article by the glue used 
in affiiiag tbe ab!»si>e powder 

In putting the abrasive mstena) «i 
the paper or cloth, glue is used, apphed , 
evenly and thinly Any fair quality , 
of glue will do, but with glass papers ■ 
light coloured glue is now used by the 
best makers who have comenteoces for 
bleaching If a glue sets too hard sod 


brittle, s small addition of glycerine or 
treade wlB affonl sufhcieiit fleiibility, 
but, it should be note<l, the addition 
of «tber of these delays the drying a 

little 

Havu^ all materials ready, the 
, papers are laid out, or the calico 
I stretched out, and thinly glued The 
abrasive material u> then sifted on, and 
allowed to ailhere and dry Any 
suiplus powder is shaken off when the 
^ue u set 

(S) frir/rPayw — Tskeaoyquautity 
of broken glass (that with s greenish 
hueis ttie littt), and pound it in an iron 
mortar Then take several sheets of 
paper, and cover them evenly with a 
tlun cost of glue, and, holding them 
to the fire, or placing them upon a hot 
piece of wood or plate of iron, sift the 
pounded glass over tliem Let tbe 
several sheets remain till tbe glue u set, 
and shake off the superfluous powder, 
which will do again Then hang up 
tbe papers to dry snd harden Paper 
made ta this isaoner » much superior 
totbstgeoerally purchssedsttheehoM, 
wbicbchieSycocsislaoffinegaQd To 
obtain different degrees of fineness, 
sieves of difibrent degrees of fineness 
must be used Use thick piper 

Slone Paper —As, in cleaning wood 
work, psTticulirly de^ snd other soft 
woods, one process is sometimes found 
to answer better than another, we may 
describe the manner of manufacturing 
a, stone paper, winch in some cases, will 
be pvefert^ to sand paper as it pro- 
duces a good face, and is less liable to 
scratch the work Haiing prepared 
tbe pBperas already de«cnbed, take any 
quantity of powdered pumice-atone, 
uideif t It over the paper through a sieve 
of modnste fioeoess MLen the sur 
face has hardened, repeat the process 
till a tolerably thick coat has been 
tamed upon the paper, wluch. when 
dry, wiU be fit for use 
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cry ttUmtion pf ful»-fjnrcs lelawD 
Pi ivc Rnniirr-T.^ I tl e in I U nctV. of the bottle an i the 

WLAN'S oTOrlEP'^ stopper Theappf oitioo of oil(para/ 

LoOSEMNf, 'finialstet aa U iBg mo»t penetratin j 

if the smell 1* not objectionable) or 
Tnia common can e of annoTance oc water or munatic acid to the top of 
cumug frei^ueutly with scent and the bottle will often dis-olve sway so 
smelbng bottles lc!vl-> to many breah moeb of the hard matter as to render 
ages through uunece-^rv force benv, the remoeal of the stopper easy t 
used and its not being inonm that aeedfe-point tliould first be run roosd 
therearecomjaratiieh imple methods the joint to remore any coagulated 
of loosening stoppers tliat are efiectice matter This alone sometimes prores 
m practically eveiT case Oneorotler aufiicent (3) %Vhen the fijed stopper 
of the following weans mar be resorted of aglaes bottle re^isU all management 
to (a) Plise the bottle brmlx on a — such aa warmmg the neck with a 
table and hul I it i nth the left hand cloth wet with hot w ater hr tappmg 
Then apply the right hand to the and by the wrench or by all these m 
atopper and pull it forcibly on one combimtion — there is another means 
side u*uig the thumb as a fulcrum at ) which will freqaeatlr succeed he* 
the estenor of the neck of the bottle the bottle be icrerted so as to stand 
If the topper zaores the motion « ill 00 the stopper la a veue} ot irster so 
be indicated by a ticking kmd of noise 1 filled that the water reeches up to the 
and the stopper can then be withdrawn iboulder of the bottle, but net to the 
without further trouble (h) By tap label Two or three nights of this 
ping the stopper on alternate sides ireattnent may h« reijuired sometunes 
with the hanale of a hammer or with before the stopper will yield. (A) 
a piece of wood (not restteg il on a | Another method is to use a stopper 
bard substance but holding the bottle extractor This can easily be 
in the hand or between the knees) it 1 out of a block of wood 3 in square 
can frequently be Joo.eoed (c) Dip | and 2 in thick by cutting a hole 
one ead of a cloth in boding water 1 through lU centre large enough to 
and then wrap it round the neck of receire (1 m bead of the stopper The 
thebottle the beat causes the neck to u<eof theaboce upreferabletopuUmg 
expand which allows the stopper more out two drawers sticking the head of 
room whereby It can often be remored the etopper between them. so'Itwistiiig 
with ease (d) Or the fiame of a the bottle round To apply the el 
candle or sm^l lamp mar be apphed tractor it is placed orer the stopper 
to the neck of the bottle with the same and grasped firmly in one baud w hC® 
effect But m both cases the <^>eta the neck of the bottle la held by the 
tiOD must be performed quwUy m other A gentle but firm and steady 
order that the neat may not get at the tavting motion ts then used care 
atopper and expand it for if wich b being taken to keep both hands 
the cuse, it lemains as firmlr fired as taomjgia the same plane but inoppo 
before (c) Pass a p ece of strong site directions If the pre-sure be 
tiruje round the ceeV. of the bottle applied too ngoroti lyorspa-nioiliiaJlj 
and fix one end of the string toaboot or if the lines of the dilution of the 
the neck will be heated by the friction | i^iposite forces be not quite psrallel, 
occasioned by drawing the bottle , thm is a danger of wrenching off the 
rapidly backwards and forwards the | head of the stopper or breaking th® 
bottle being held in one hand and the | neck ot the bottle (0 A few drops 
free end of the string in the other of ^ycenne may be applied and the 
The heat expands the neck as befiire 1 bottle left to stand for a few hours 
described (/) Stopjiers arc some when the stopper may be easily re 
times fixed by the coagulating or I moved 
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Glazihg Bricks. 

White —As soon is the hnck 
comes from the fs^ss it can liave its 
cait of ' slip This IS first ^plied 
bjasoft brush then the face isipped 
in It It la then alloired todry8j<»rl3 
whi''li Hill take from 8 to 10 hours 
but It must not bealioned to get quite 
dry t\ hile It u still somewhat moist 

the “ white body is applied The 
face u simply dipped m this and the 
bnch 13 then put to slowly dry a^o 
Tina tune it w allowed to get tlio 
rouglily dry The next process is to 
dip the tme in clean cola water and 
then uaraeihataly dip it is give and it 
IS BOir ready for the kiln When the 
glare u applied and before going to the 
Ids, all superfluous glaze t$ brushed off 
the aides and ends oi the brtck, where 
it la cot iranted la tiie kilo the 
bncke are put face to face the two 
glazed faces coming about an inch 
apart Care baa to be used id finely 
straining the elip body and glaze 
mixtures , and it will be found that, 
tor best results, the kiln must not be 
opened until it is cold 

Slip —12 parts china clay, 15 perU 
ball clay, 3 parts fhnt, 23 parts of 
tock cky (tM same as the brick la 
made of) 

While Body —0 ports chu» cloy. 

2 ^ ^ porta 

Hard daze — 0 ports whiting, 0 
parts oiide of zinc, 14 parts Cornwall 
stone, fi parts plaster of Bins, 70 parts 
feUpar 

Soft Glaic ■ — 12 parts oxide of zmc, 

4 parts plaster of Pans, 14 parts Gom 
wall stone, 7 parts Pane white, 50 
parts dint glass, SO parts white lead, 
80 parts feUpar (AVhen tlie clay of 
the bncfc will bear a high temperi 
lure, the glass and white lead may be 
omitted ) 

To colour the Glazes.— It la 
usually found that one part of cedoar 
ing matter to 7 parts of white body 
aim’ ! psenf (u lir giUzw, iir sinffhnmif | 


for gooil results all lugrcdieiitf must 
be ground tine 

Afiie <rr«ft — S parts flint, 3 jarts 
oxide of cobalt, 24 parts oxide of 
chrome 

CoMt (Sly) Blue —5 parts oxide of 
ctduit, 2 parts pliDsphate of soda, 25 
parte oxide of zinc IS parts flint 
{frten — 1 parts carbonate of cobalt, 
4 parte oxide of copper, 12 parts oxide 
of chrome, 8 parts fskpar A green, 
more of grass colour u obtained w ith 
12 parts oxide of chrome, I part oxide 
of copper and 2 parts flint 

Orange — 8 ports oxide of zme, 4 
parts Inchromate of potash 2 parts 
lion scales, 20 parts pure alumina 
Pall jted — 20 parts crocus, 20 parts 
oade of chrome, 15 ports htbvge, 
]5 parts borax. 90 parts oxide of zidc, 
6 p^ts red iron oxide 
Bnjirr — 2 parts iBsr«Beee, 2 parts 
oxide of aec 2 part oxide of chrome, 
1 part sulphate of baryta If preferred 
a browu body colour cau be mode of 
100 farts red marl, ISparU manganese, 
6 parts febpar, 12 to 14 piirts cbina 
clay 

A rranspoi ent Glaze for bucks, tiles 
or similar goods, which are of a natural 
nch <Mlour and good surface, is made 
of I part oxide of einc to 16 parts while 
lead, and 16 parts flint ghss all 
ingredients must be ground fine The 
bricks are fiist fired in the usual way, 
then glazed, and fired again at about 
hall the heat of the fiist ^og (this 
glaze being a soft one) 
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Glazing Windows. 

LEAD GLAZrVQ 

Setfral makes of glass are employed 
for this k nd of glazing Amongst 
tl ese caiy be epecified sheet and 
plate gbsB of ranous kinds 
coloured glass either pot metal 
or flashed ( put tneUl beii^ 
coloured throughout its substance 
the addition of a eUlhcoEidenhile the 
glass 13 ID a state of fus on while the 
flasl ed glass is n hits mth one 
surface covered by a thin film cd 
coloured glass) flashed glass being 
made in ruby blue oml green nolet 
and p nk These colours can be also 
modified to red orange amber and 
lemon colour by staming Another 
species called cathedral glass 
(rolled and si set) is generallv applied 
to light tints of a pus tive colour and 
IB pnneipally used for glaang the 
windows of churches Antique 
glass IS m^e in vanous shade* of 
colour and is Usually employed in 
figure work m stained glass windows 
It IB an imitation of that wtucti is found 
la old leaded lights and la rough 
nubbly and of uneven thickness It 
has recently been made with the colour 
mg oaides encased andaUoatnpMlwith 
venous colours to produce a more stnk 
mg effect ID the fold of ganseots u> 
figure work Avectunns is a glass 
made in sUbs and used occasioDally id 
mosa c figure work It la generally of 
a brown aemi transparent colonr and 
has a peculiar striking effect caused 
by the suspension of metallic part cles 
principally copper filings which is the 
chief ingredient Ambilti (single 
and double) is a sheet glass on^nally 
of Italian manufacture and much 
pnzed by glass pa nteta on account of 
its softne s for staming and generally 
bnlUant appearance Quames js 
tlie term applied to small square lueces 
of sto ned glass sucl as ore used in the 
borders of windows and roundels 
and bullions are small discs of glass 
some made with a knob m the centre 


sad used in fretwork with cathedral 
gUss 

The u, e of lead calmea tor fiimg 
window panes is of great antiqu ty the 
employiDent of wooden saah bars being 
quiteamodernmnovation Thecaltoes 
or leads for the fretn ork are slips which 
may be prepared with a tool tnowa “ 
the glaners vice wherem a slip of 
lead 18 drawn between two bomonW 
rollers of the thickness of a piece “ 
glass and the cslme as it emerges 
from the mill has a section eiartlj 
like the letter I The German vices 
are the best and turn out a vanety of 
lead of diflerent sizes There are 
moulds with these vices in winch bars 
of lead of the proper sizes are easily 
cast Id thto torm the mill rece »es 
them and turns them out with two 
sde» parallel witbeachother andawut 
3 in broad and a partition conssetmg 
Ihetwosideatogethfr aboutjiu 
fomung on esc^i side a groove near ^ 
by 3 in and fi ft long At tbsOTSSOt 
day most ghiners buy their calniw *1 
the vrarehouse vl ere they sie knows 
as windovr leads The ancient calnsi 
were apparently cast in a mould An 
tique i^mea are nearly of one unifont 
width and mucli osirower la we 

leaf than modern leads That tl^ 
was the case can be proved not ony 
by the esstenoe of the original lea® 
themseUes but more satisfactorily 
perhaps by the black 1 nto drawn upon 
the gUs* with which the glass pa nters 

were accustomed sometimes to produce 
the effect of leads w thoutunuecesnsnly 
cutting theglass The process of com 
pressing the modern calmes betw«o 
rollers to the proper d mensions inskea 
them more rigid than the old leads 

Thecrdioary leaded casement w still 

to be found plentifully in cottage win 
dows «n the provmces These are 
framed of every shape and size some 
glazed with rectangular and some with 
diamond shaped panes The calmes lO 

whid these are set are often very broad 

in the leaf much more so than coul^i 
' be used for ornameatsl fretwork 
Qlazios differ as to the best tool for 
■ soldsing the calmes someadhenng to 
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the old glaziers iron mthoul a handle, bnds Next cut another length of the 
whileothers prefer theordinatycopper ralme the breadth of the casement, 
bit («« SolPEfilvo) The cutting open the enil of the upright caljne at e 
knife used for diridiag the ealnies, mthtbe Udikin, asshownat kig 219, 
usuillyhaatheform shownat Fig 213 insert the end of the csltne last cut, 
The blade baa an ectenor cutting edge taking care to see that this end is bright, 
where marked, and the top ^ the and M»d this celme down against the 
handlewhereshadedisformedofalump bottom Utb at right angles to the 
of solder or lead which is used fw former The calmes are cut with the 
driving home the panes in the calmes, I cutting knife The first pane of glass 
driving a brad or tack, etc klg 219 la j is now taken the ends of the calmes 



the "ladikin ’which u a small tool of 
bone bos or beech, about 6 id tong 
i m in width and } m thick with 
one end h^elled on i<jt ateut i m 
This la used for opening the leases of the 
calme as shown 

The first step m making a lead l^t 
of square panes la to measure the open 
ing and set out on a lioard or the work 
bench in cbalk tbe number <d panes 
decided on next the glass can be ent, 
not foigetticg to allow for the thick 
nessof thecalme sod this being done 
proceed to put the casement together 
as shown by Fig 220 

Tack down to the bench a couple of 
laths at Tight angles as shown Hhke 
a length of lead or calme and putting 
your foot on one end to hold it steady, 
stretch it out, by pullmg perfecUy 
straight , now cut a piece of about the 
depth of tbe window and place «t 
against the left hand upright lath, and 
secure it to the bench a couple of 


opened out ntth theladiLinif ceeessuy, 
thesquareef glass placed maud Upped 
up home With the neney handle of the 
cutting knife Having set pane ho 1 
cut with the kmte a piece of caltne of 
the exact length of the side of the pane, 
Uktng care to see that tbe end is bright , 
open both sides wnth the ladikin, then 
place the end m the lower calme , pane 
2 is now placed in this, and cai^ully 
Upped home with the handle of the 
knife Then the next upright calme 
is cat and placed next foUons pone 3, 
and the firrt row a flared The lUus 
trat«Ki chows but nine panes, three 
wide and three high the same process 
however, is adopted with a greater 
number Take especial care tiiat each 
pane has been knocked in home, and 
that the whole row is tight how 
comes the first cross calme Stretch 
a kagth of lead cut it to the proper 
lei^Ui, and open it up with the ladikin 
Inwrt the end of this in the vertical 
2 E 
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calm« sod place the endg of the 6r«t 
two upright calmes in it how begin 
another row with the first left hand 
pane, follow this with the sh<»^ lead , 
then the two following pane* till the 
second rowisccmplete ITheasl) Iba 
panes are fixed in and the casement is 
complete the top calme u fixed, and 
then the side one All tsnowreadr 
for the soldermg The bit or eoldenng 
iron IS heated, and the operator tahea 
a strip of fine solder in his left hand 
of an easily fusible Itind He then 
spnnhlesatmall quantityof hlackrosin 
at the place to be eoldei^, places the | 
end of the solder stnp to ^e first and 
apphee the heated hit nntil a good joint 
is tn»fe and the solder makes a neat i 
little raised circle at the place Tbia 
onerstion is repeated at eacn joint until 
all are secured Some workmen prefer | 
"killed apinUcf salts to rostn for the 
fiux. Tbs bit or iron should not be 
too hot and should net be held n 
contact with the calmes too long It 
u important that the ends of the lead 
be bright, or a good }omt cannot be 
secured The brads must now be 
looiened, the light turned over and 
the ether eide be soldered in a similar 
manner 

Next the ‘ bands or ties have 
to be fixed These are small stnpe of 
lead, or httle bite of copper wire, in 
tended to secure the hgbts to the 
“ saddle bars of the window The 
saddle bars are honzontil bars of email 
iron rod crossing the wnndow-opening. 
their ends being set in the stoneworL 
or wood and are intended to support 
the glass As manj bands should be 
soldered on as tbs glazier deems lequi 
site Copper wire ties are generrily 
used for fretwork In the rectangoW 
iron frame for opening casemente to 
which the lead light is fitted, the smitli 
generally dnUs small holes all round, 
and the glazier will require to soldo- 
his ties around the lead light at such 
placee as will correspond with these 
holes and in such a manner that the 
ties stand up at right angles to the 
calme to which they are soldered, 
Th^ must also be of such size that 


th^ will pass through the boles 
Tbe«e ties are put through the holes 
in the casement frame, cut off fiu»h 
with the top surface of the iron A 
bead of solder is now dropped on the 
end of the tie well spread with the 
tat, and finally spread do-wn into s niM 
flat round button, by the sudden and 

. momentarysppbiistioocf the thumb, 

I well wettM with sahra. 



The lead light is now finished all 
but the "cementing" This proc^ 
18 adopted for several reasons In the 
fint place it helps to secure the gl^ 
in the lead wort, something as potlT 
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Glazikq Wisdoms— Glue 


I'gues numl pr quite tvrcnU different 
eectious s ze mit ptrei ihs 

Pjg Ji2jJJuslriUilj « i}ie)igbUjre 
Becured to the ortiu'ir\ caddie lar 
copper wire ties aact theilluciration u 
introduced to chow a aew male of lead 
or calaie to Bare the uaft of the bar 
It IS recognised that Che ahldli. tai a 
scarcely oruamenUI, and it is made 
much worse by the wire tie with its 
jagged end* Fig i2i iEu<trates the 
iniprovemeul this being a lesid calnie 
with a kteei bar ruiinmg through it 
and Fig 224 show., bv dotted lines 
where stiff calme can be useil to give 
ngidiiy to the whole It can he beat 
to follow anr design The naVera are 
(Iibba and Sons Cliarlotte Street 
BUcktriare Loudon Pigs 225 and 226 
are given to illustrate the eenn f retwork 
character of designs row haring » deal 
of favour There has been a period of 
severely plain work and a period of 
highly decorative design butforraauy 
purposes Che lutermediace le hied the 
plain squares being of rolled or irared 
clear glass the ornament id light tints 
of ootouri comutonly pale green 


Glde, Gelatine, Size 
A^’D Isinglass 

{See also Cejie'tS, Paste, etc ) 
The first three of the above mentioned 
Eubstances are merely raneties of the 
same material in fact glue and gela 
tine pass msensibly luto each other 
frbile sire a identical with gelatine m 
a softer form The chief difiereDce u 
in the degree of purity— as for lO 
stance gelatinefor culinary purpo esis 
always more pure than glue or size 

Dr BiUsixJdescrihesthemsterjaJsUsed 
I in themaDufactureof glue as follows — 

Ravr ATatertal — (a) ' ITet 
niatenaU sheep pieces or epetches 
from fellmoogers flesbmgs from 
>ea(b«rdrvs«ers sod tsnnera round 
ings of bides previously limed the 
ears of aninials portions of bones to 
which tendossare attached clippings 
of salted end slumed afcms used for 
covering criiAet balls etc 

(5) Dry matenals damaged pelts 
(Australian) ox feet aalted (Australian 
and South Aioencan) calves pates 
(Oerman etc ) horn sloughs (the 
piCh or core of horns) clippings and 
roun lings of parchment glue pieces 
fremfellmonger* leather-dreMsrs tan 
pickers hide works and trotter* 
Wers rabbiu pelts and shreds from 

Preparation Ziming — Prior to 
making glue of them all the soft 
tissues or materials used require to be 
btned buch of them as come to glue- 
works from the leathor dre:,^er> and 
tanneis and some that Come from the 
trotter boilers as well ea the dry glue 
piece» and parchment clippings have 
been limed alroadv But such as ha\ e 
not been I nied are Mxikcd first in pits 
enn taiTiiTi milk of lime After the 
' hmu^ bowei er the lime has Co be 
!got nl of or kUled With this 
object the limed mat-enala are well 
washed with water This washing la 
efiected in tanks or vats or in pits 
At some soris the washing is effected 
speedily m large barrels so arrai ged 
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inside as to throw about the atatertah i and then the liquid glue l' draiin out 
by revolution of the barrels In the from tbespiee beneath tbefil ebottoni 
esse of drj glue pieces hov%erer, Jt is ' altmg » wooden cJwnnel, in which 
found sufficient to espo'f the loatenal 1 lumps of alum are laid, to wooden 
to the free iction of the carbonic acid 1 troughs (“ coolers ) on the ground, 
of the atmosphere, b^ spreading for a j and about I ft w ide and deep, in 
prolon,,ecl period on racks mta^ctiona, whitli the liquid jb left to Bolidify into 
covered but open at the aides pro a very firm jelly or size 
vided for the purpose When thus SolidiJieaUon — Dunng the solidifi 
prepared, the materials are ready for cation froth and some fatty matters 
boiling But in some works they are nae to the surface and m some works 
'ubjected, after being washed to pres these ate «kiinmed off in other works 
sure 111 a hydraulic press they are left to solidify with the glue, 

SoiliTitj — The boihtig is effected m and ace dealt with w the next process 
large open pans or boilers of winch Tills process consists in cutting the 
there are usually several together contents of the troughs into flees 
Thefuneareearbcspableof containing The soluh/ied matena! is taken in 
several tons of materials lukoonga blocks from the trough*, and cut upon 
works at Bermondsey the charge of a beueb mto shces by women tNhen 
sacli pen is 12 tons of fiethinn with there is any scum on the surface of 
1 ton of water the produce ot which the blocks, tt is first cut oS and put 
IS said to be about 2o cwt of glue A aside to be returned to the pans 
clear space is kept at the bottom of Drytitg —The slices thus cut are 
the pan by means of a false bottom of earned to sheds or erections open on 
bars A clear space in the middle is all sides to the six and are there laid 
al’O kept ^ means of a reiticul frame uMn nettings to dry spontaneously 
■work, which can ba taken out and Wnen perfectly dry and hard, anj 
replaced at pleasure The object of mouldiness upon them is scrubbed on 
thii fnme and fahe bottom is partly with a brush and warm water by 
to give ^e space for circulation of nomen, after which the} are laid on a 
liquid during boiling, partly toprcient rack to dram end dry, and are finally 
burning end pertly toaau<t the strain removed to a chamber heated artifici 
ing off of the liquid glue The mete ally to between 65* and 120® F (29® 

nals arc boiled either by means of a to *9® C ) for a final drying 
fire beneath the pan or 1:^ means of The matter left m the pans after 
open steam, or by means of both open boding is termed ‘ Bcuich It is 
and close steam In some works both commonly thrown out of the pans m 
means (a fire beneath the pan and a heap upon the ground sometiraes 
steam) are provided for the same Under the ehed w hare the pans stand, 
pan The pans are usually raised upon 1 and eometimes m the open air, where 
a platform approache i by a ladder or { It remains until removed to the 
steps, and are arranged under a roof | toatiure makers Sometimes IC is sent 
or shed open at one or on vll sides ( to tho manure makere in the condition 
When horn “ sloughv are used, it la i in which It leares the pan , at other 
customary to budd thrni up annind 1 works it 18 previously deprived of fat, 
the outside of the central framework, } and at others it is made into manure 
before putting m the other materialB 1 on the premises, without au} previous 
During the boiling a man is employed removal of the fat it may contain 
in Stirling up the contents of the pan ( The “slot^hs, when taken from the 
from time to time and m sAmuning pans are set aside lu a separate heap 
off the fat ■which rises to llie surface j for the use of hone manure makers 
TVhen the boding is completed, the Stze of very different qualities is 
fire IS raked out, sufficient time b, | made at ^ue works Some, destined 
given ibr settj'ing and' partwf coofing, ifir rougd wori, is taarfe ot’suauar ma 



teml, tc. ordimry glue 

LX'— s^“Kfra™ 'mrfh.E>- 
x“‘T.“srrfi'a.5 

noting ^ndfor this purpose the p>^* t.^ a^^he ch»i»cter* of our 

are fir»t treated with a » eak solution do «itli ‘^e lienor 

of hvdrochlonc acid The boding la hATC mi«n t produced here as 

jr5X‘.-'<s”.”.sr^ 3h"Cr.”S.”£”« 
;i“SfX“'TS*.ssrua I a^.. xrs - y. 


nooaeu i~* V '■‘iJl^Vwire attached to 

inwrrale *“ * “’** vin-v. from the 
a bo- The K«re bl«ta 

v-“* 


toScSfAuwE: I dST ffX’X i'"” s 

of eae for esculent purwaes are made | d^ perfonned ^ 

the fine kinds of sue made at ot^O' ' 
glue works go to the wper m^ere 
bue u lometimea made bj firel acU^ 
upon horn pitha with hydrochlonc acid, 
and then boding them with watw 

ready tobedrawn off Tbefiratboilu^ | the roof is 

XAAS ffi-i ™ ibarf„ 

tinued The complete eibaustion of | the cakea e« ^th the 


_ , ! exhausui/u 

gcc-^js'^tter IS only effected 
after 6 hoiliags. ocoupj^g »bo^^ 

hours The successire charges deepen 

in colour tdl the last The bodingmust 
not be protracted beyond the pmnt 
necessary for yieldii g a stiff gelatinous 
solut on otherwise the long continued 
heal will have the effect of destroying 
the congeal ng power of tie gelatme 


jK^'cakes are bahle to become s- - 

XS. .11 .W ..‘1 ““,X“ 

frames or they may eren men 

,K« jw-xtl'SS 

' uiake it all mouldy A 
wind may harden it so s y ^ 

XiStot lyi—ii*'” 
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water in ttegiue, maycaiueittocrsck 
m atl directions, rendering remeldug 
oecess^r^ TEus themanufacturehaa 
many vicisoitudes to suffer, and can 
only be profitably and convemenUy 
earned on in temperate and equalde 
neatber The drying, howeier, is Dot 
entirely finished in the open air 
tVhen the glue is about three parts 
dry , It 13 removed to lofts where in 
the course of some weels or months 
the hardening 15 completed But as 
the surfaces of the cates become toouldj 
and soiled, it is at length necessary to 
scour them mthascnibteng brush and 
hot water and set them up to dram 
They are then finally dried off m a 
stove room at an elevated temperature, 
which, when they are once solid only 
serves to harden and improve them 
To obviate the ill coueeiiuencee of 
extremea of temperature and changes 
of weather in the maaufiicture of glue. 
Fleck pToposee desiccation in the 
presence of certam salts \7hen a 
solution of gelatine is treated xwth 
aouBonla sulphate, magnesia sulphate, 
or Glauber's salts, the gelatine con 
tracts into an eUstic mass no longer 
susceptible of fermentation and coo 
taming but IS per cvut of wstrr 
^lued with fresh glue which contains 
80 or do per cent of water, it makes a 
glue of medium cousisteticy easily 
soluble, containing fi3 i per cent of 
water, and resembling that {spared 
for cloth w orkers use by htalling of 
Dresden Undned glue cootaios 73 
to 93 per cent of water glue care 
fully dnedintheair, 12 to 15 percent 
only The problem is therefore to 
ehmmate SO to 80 per cent of the 
water as speedily as possible without 
injury to the quality of the glue If 
the bottom of a flat vessel be covered 
with a layer of the above mentjoned 
salts, and the sheet of glue laid there 
on between 2 damp clbtha, tb« salts 
quickly dehquesce At Che end of 12 
Or 18 hours, this ceases, and the sheets 
will be found to contain 25 per cent 
of water only Desiccation can tiius 
be effected intbout the risks of melting 
and pull efaction in summer (rcougela 


turn in winter The glue gams rather 
than lose* in respect of adhesive 
pmvera It, however, retains 3 to 6 
percent of the salts emplojed, which, 
althoi^h they do not impair its 
quality, give it a dull appearance, like 
.Kusian^ue The salts can be dried 
evaporation and used over agam 
(‘Mon Indust Beige ) 

It appean from (he observations of 
ScbatteDliiaDn,Bglue maker, thatfresh 
glue dries much more readily than glue 
that haa been once or twice melted , 
and that dry glue steeped in cold 
water absorle different quantities of 
water according to the quality of the 
glue and the proportion of water so 
absorbed may be used as test of the 
quality of tbs glue 

It seems trat fresh glue contains 
water of composition, or water more 
lutimaUly united with the glue than 
water mised with it in the process of 
mellmg, which admits of being readily 
disengaged by evaporation The com 
bioed water of dry glue disappears in 
the course of successive mehiugs and 
eobdiCcatioDS to which glue is suh 
jected Glue in thin plates is usually 
of betterouality than thickones even 
when made with the same Iciud of 
gelatine, because the thin plates admit 
of a more complete drying than the 
thick lu applying Schattenmann a 
test dry glue la immersed for hours 
in water at the temperature of about 
SO'- F (15J° C ) A jelly will thus 
be formed, the qualities of which will 
fairly represent those of the glue 
For example the finest ordinary glue, 
or that made from white bones absorbs 
12 tunes its weight of water in 2f 
hours, so that a pUte weighing 3 gr 
produces 39 gr of fine elastic jelly 
Glue from dark tones absorbs 9 tunes 
its weight of water and produces not 
qute eo fine a jelly The ordinary 
glue made from anii^ refuse, absorbs 
5 times its weight of water, producing 
a soft brown jelly, without elasticity 
and consistence, and falling to pieces 
when handled The coromou glue 
absnhe 3^ times its Height of water 
Tlell dried glue is much less hygro 



tnetnc than badly made glues or those 

made of inferior miteriala TbeUtter 

are liable to putrefaction The water 
of composition seems to be m^imoas 
to the strength of glue, which increases 
m proportion to its dryness 

Testing Glues —Following are 
some observations of the chemical 
characters of eommereul glue not 
generally known Analyses of two 
samples of white glue of thehestgrade 
yielded the following results — 

C glue 6*w 

Molsiurenessofveikhl „ „ „ 


the lime that is earned fonrard by the 
solutions of glue The oaide of me 
IS said to be added to prevent souring, 
cc the acidity caused by decomposition 
and It also improves the colour ol tne 
Bine, but it 15 not gener^y u'ea, M 

these analyses indicate . 

glues or tho»e containing the most 
mineral matter became almost m 
soluble after they had W broken 
into small pieces and 
air bath (copper oven) at lU ‘ 
(100® C ) for 2 or 5 hours, until tb^^ 

Lise to lo^ weight they then »f ten 
and become dough like, but ^ 
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a caie of glue place it In a pan, and 
corer It ivith water i\lien,»fterHMne 
hours if it be good glue it inH swd) 
but not cUssotie wlule if lad it mil 
partly if not wholly, ctiasojvc in the 
nater Another test la Ibis after 
being dissolved by means ot heat that 
glueisbcstMbicb seems nicfei cohesive 
or which IS capable of being drawn 

out into Chia Shaeats orttnags and . 
does not drop from the bru^h or glue 
stick as water or oil would but rather 
extends it'eU in threads m it tails 
from the brush or tick and if the 
glue po seases U e lequioite properties 
this will always be found to be the 

Gelatine —In the preparatioa of 
gebtine during the buihi g of bones 
for the removal of the Ut a p< rtion 
of the cartilage enter» into solution 
in the water At oidnaij bouc 
boshng establishments Uie residual 
liquor tliougb contaimiig more or lri>s 
«ktuic la rUQ off into the dram.s 
out m eeUbliahnieuts wheie ei 2 e is 
made the gelatinous liquor obtained 
by the prolonged boiling is <lra vo off 
by a tap from the lower twirt of the 
bmler andis subsequently bmleldown 
to the required cosNatence either in 
the same or is another similar boiler 
from nhich it is ususll} dmuooff into 
cS'es for sale A modification of this 
plan consists in crushing the bone> 
treating them with steam at high pres 
sure adding a proportion (2 percent ) 
of h> drochloric scid to the semi gela 
tinousniass thus formed sndre boding 
The fat sepsmtrs and fiooto in fbe 
liquor to be easily collected and pun 
by being treated fiiwt with boding 
water and a very small ^umitity of 
caustic soda next w ith aniQ^ cbsicoal 
and finally filtered 

The o=seous cartilage may be re 
mox ed from bones by suspending them 
m weak nitric or h\ drocblonc aud ' 
(1 part acid to n ports w ater) at 50° F ' 
(10° C ) The acid cause* an efe- , 
vesceDce by act iig on the carbonate 
of lime an 1 d ssoli es out t)ie nlude <ff 
that and ti e otiiercaiffijccmstituents 
-wAbudi affeeVu^ the cartilage wbidh 


while tetoinmg the form of the hone 
soon beconies soft and translucent 
It IS then washed in 2 or 3 ilniigcs of 
cold water, to remote all traces of 
I Mid ty It slirinks and darkens on 
drying faecoming hard an 1 strong but 
somewhat brittle and lo ing none of 
Its transparenej It now forms pels 
tine It has been proposed to oltain 

E latioe from leocs etc f} means o/ 
Ortue and other hydrocarbons 
Smuebuies it is found advi able to 
treat tlie material with time before 
adding the 1 j drocarlx n but only 
rarely Aftcrtheboneshaxereniained 
for a Cl iieiderable time uiilcr tie ii 
flueuce of the hjdrocuiboii the fattv 
oiatters are di solved an I the pure 
gelatine k found at Che bottom of the 
te t«i The 2 wo lucts ere thus easily 
eeiviiated lu orWto be treated in the 
Usual way and the Ivydrucarbons are 
recovered by eMpoiutint with steam 
and coudes lUg 

German (dan for prepnnag gelatine 
from bones The bonca are exposed Co 
the su I and etr for about 6 w eeka and 
m dry weather are moistened several 
tunes daily with water Quantities of 
10 to lo cwt are put into vats and 
soaked with a solution of h\ drocblonc 
acid at 4° (’ Beauine) whic) is drawn 
off ibeu ^iturated aid rcr laced bya 
fresh aoiutiou repeating till the bones 
I are softened Taese are washed m 
fre'h water and placed for 14 days m 
a solution couta uiin, a small atnount 
otluae then taken out and thoroughly 
rewashed in fre-h water and laid out 
upon large plates to dry la the air 
The product at t) is stage k lun gila 
tine About 300 lb of thk is laid la 
running water for 24 hours which 
makes it soft and easily broken up 
it IS then left for se% era! day s exposed 
to the open air after w hich it is put 
into an immense kettle with 40 gal 
nver water a fire is made aud it is 
slowlycooked theEHxturelieingsUired 
®irty J hour aud 4 oz alum added 
which helps to liberate the fatty par 
bclcs and thus cuateniliy to puniy 
the gekitiue After cooking for 8 to 
kb boura according to the state of the 
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mass (which may be tested by fi}teniig 
some through a iinea cloth, fromwiuch 
It should come clear and free from all 
impurities), the whole is put into a 
vat contammg S gal fresh water, acidu 
lated with eulphunc acid It is atirred, 

2 qt acetic acid are adde<l and the 
mass 13 left to stand for 1 hour when 
It 13 agam filtered through linen cloth, 
and put into wooden vessela. where it 
gradually attains a solid state Before 
becoming thoroughly hard it is cnt 
by machine mto thin sheets and laid 
out to dry in an auy and dry spot 
under an awning The very beat 
brand of gelatine is said to be made 
in this way Should it be desired to 
produce coloured gelatiue, Che/oUownig 
modification is needed On completion 
of the last filtration through hnen 
cloth, a small quantity of ^11 isadded, 
and tkea the r^uir^ oolounng matter 
The most common colour is carmine, 
dissolved in ajua ammonKt, and atirred 
mto the masa Aniline colours may 
also be used The proportions are 
generally 1 oz colouncg matter to 

4 lb liquid gelatine, the former being 
first thoroughly cleaned ^ repeated 
straining through linen doth, then 
added to the diluted gelatine, ^ the 
whole well mixed while warm and 
poured out on Urge frames or abeete 
of glass placed in a cool, dry, airy 
place The sheets are taken off when 
dry, or just before, if they are to be 
stamped with patterns 

In the method of manufacture 
known as Rice s, the bones are placed 
m dilute phosphoric acid ly which the 
earthy matters are dissolved and re 
moved from the cartilage, which latter 
can be turned into gelatine ly any 
ordinary process The acid ig re 
covered from the earthy matter for 
re use m the following w ay About 

5 or more of the solution of acid 
phosphate of lime la submitted to ^ 
action of sulphurous or sulphunc sod, 
which precipitates the bme as sulphite^ 
or sulphate, either being easily re 
moved and leaving the acid or aad 
phosphate (according to the amount of i 
acid used) in an aiailable condition for I 


forther use on fresh bones By ei 
tiacting the phosphates originally held 
in the boue this process yields an 
actual surplus of phosphono acid, so 
that It IS claimed that almost 50 per 

cent can be gained on each treatment 

The reeidues are used for manure 
“Hie coet of production is said to be 
greatly reduced by this plan Phos 
phone acid alone is found to be best , 
but It may also be used m conjunction 
With other acids, in su^ proportions 
that the mixture will dissolve and re 
move all earthy matters 

Cox a process fur making “sparkling 
gelatine is as follows The hide and 
skin piece* (preferably the shoulders 
and cbfelt of ox hides) are nsshed ifi 
water, chopped fine by machinery, and 
reduc^ to pulp in a null . this pulp 
la pressed between rollers, mixed with 
water, and submitted to a heat “£ 
150'=' to 212'’ F (65i® to 100® C ), 
whereby the gelstme is extrseted 
To obi^ a very pure quality, liquid 
gelatine is mixed with a small quantity 
o( ox-Wood at 160® to 170® F {71® b) 
77® C ), and further heated , the ah 
bumen of the blood coagulates and 
forma a scum, '\hich can be removed 
when the heat is withdrawn, leavmg 
the purer liquor to settle, rsai^ for 
running mtocoolers to harden and dry 
The evaporation is conducted in vacuo, 
to reduce the temperature and dura- 
UoD of the operation 
Heu2e obtains gelatine of good qua 
Uty from even inferior eources, such as 
the subetances obtained during the 
manufacture of neat a foot oil The 
gelatme from this eouroe is very dark, 
and hence has only a limited sale at 
the low late of about 2<i per lb By 
digeating for 3 hours at a pressure of 
3 atmospheres, pouring off the result* 
mg ammomacal soluhon of gelatme, 
sqiaratuig the supernatant oil and 
evaporating, a black fnable gelatine 
results Attempts to bleach this by 
sulphnnMis acid, or a sulphite and 
hydrochloric acid gave unsatisfactory 
results If the digestion, however, be 
I continued far only 1 hour and the 
I liquid he then run off, a second diges 
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tion for aa hour foUomng with heA 
water, aad after pourmgoff the second 
liquor, a third for anotlier hoio-, « 
much better result is obtained, the 
hquids resulting being almost perfectly 
decolorised by tieament with 4 per 
cent, of charcoal rmxture, consiatiiig 
of 100 parts wood charcoal, 25 parts 
animal charcoal The geUtine Unis 
obtamed can be used for food aa it 
has DO smell and has only a slight ' 
yellow tint when seen in large maiises 
(‘Diuglera Polytech J1 ) 

> elson 8 gelatme is eslracted by ' 
steam heat from hide pieces which 
hare been submitted to the Ideaching 
action of sulpburouaacid Theabnuied 
and purified article u spread in a thin 
layer oa « oiarble slab till it partially 
soudifiea , next it iscutupaaa aaabed 
to free it from <11 traces of the acid , 
again diseolred at the lowest possible 
temperature , and firstly re aotidified 
and dried m thin sheets on nets 
Bone gelatine didere matenaUy from 
skin gelatme, while the product of one 
ammal mar not be the eame ae that 
from anotlier Some gelatinee~the 
inferior ones— dissolre at a low tern 
perature, and others, ^lain set with 
extreme difficulty It should be ob 
terred, says Dr Eder, that good gela 
tme, when dissolved, not only colours 
water very shghtly, but gives an 
almost colourless jelly Pr l^ersug 
geststwo practical ways of aacertaming 
the quality of gelatine The first u — 
although it may not hold good Ihrongh 
out — to see how much water themstc 
nal IS capable of abMirbitig, the more 
water taken up the better being the 
gelatme. To find out this, a jnece of 
gelatme should be sccurstdy wn^ied, 
and then permitted to for 24 

hours ID water at 69® F (15° 0 ) 
The examination of a senes <d samples 
in this way will soon tescb something 
about them Another test is to find 
out the weight necessary to cru^ » 
gelatine jelly Thus, if j*!?!! bare half 
a-dozeo samples to exanune, aidutums 
are in the first place prepor^ 5 gna 
gelatme being dissolved hi 46 e c 
water Half a dozen beakers or g^us 


Teasels of precisely the same dwmeter 
ere obtained, and the solutions placed 
tb««ut to set, St a tempcmture of 
59° F (ZS° C ) All gelatines should 
set at this temperature , if they do 
not, says Dr Eder, they may be put 
on une eide as unfit for photographic 
use ft hen set, there IS lowered upon 
each jelly a little apparatus, consisting 
of a pie» of tm aliaped hke a watch 
glass, to the centre of which a wire is 
attached The convex face touches 
the gelatme, and when it is weighted 
sufficiently it breaks through At 
the upper end of the wire is a funnel, 
sod to weight the apparatus small shot 
isdroppedintothefunnel Theweight 
of the apparatus should of course be 
in all cases the same, and this equality 
IS soon brought about Vy adding shot 
to make up weight The jelly which 
protes to be the firmest may be re- 
ganfed as the best ^litiae An or 
rangemeoc for studying the ivire is 
necessary, and this may efiTeoted by 
cotering the mouth of the beaker 
with a metallic plate hanng an on&e 
tfarou^ which the wire paseee The 
moulded metal plate touebung the geU 
tine need not be more than j in in 
diameter while such la the toughness 
of the gelatine m some caaes that filb 
of shot are occasionally neceseaty before 
the apparatus tears the film The 
tougher the gelatine the better it is 
The better kmdo of gelatine are all 
found to dissolve pretty well at the 
same temperature, but m the caee of 
gelatine of inferior quriity this dis 
Bolves In water at a very low tempera 

Glue — It 18 not at all necessary, 
remarlcs Dr Ballard that glue works 
ahould be asuisaaceto the neighbour 
hoods in which theyaresituatSl As 
respects the oaterials brought into 
the works the moist materials, if 
not to be used immediately, should 
be at oace placed la weak or old 
lime pits or tanks, and m the event 
of an unexpected receipt of limed 
fieatu^ or pieces beyond the niauu 
faetarera requirements for some 
te^th of time it would be better (if 
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tl>e weather permits) to dry them off , it’ way'J 

for future use than to leare them m no a weU^ned 

loose heaps in the 5 aid especially m Ido this is to Diace on 
an open jard, and not under cover ' *r«t * t 
Vt Turney s in Stourbridge moist 
fleshings are carefully stacked for 
future u»e Before steckii^; the pieces 
m the w liter they are washed through 
a milk of hme m a washing machine 
They are then stacked (about 100 tons 
m a heap) as closely as possible so aa 
to exclude the air _ The atacking 

requires care 

left the piO' 

They a ' 


place ou » 

_ of the fle'hii^ a few 
r^hes" thKk the si^e of the proposed 
stack and then to throw over 1 a 
liberal supply of milk of hme then 
put on another layer of flesbngs and 
It in the same way with of 

hme andsoonuntilallthegooi^are 

I stacked All this would app^r to De 
«r' The stock, ug to the interest of the maniifactu«r. 
If any hollow places,^ and wouM certainly conduce to the 
s tecome b«l .Its toe- ' ‘•-■■'f-i. of h« neighbours 
0 la^e hcapo 6 


minfort of his neighbours 

to 6 or' Vo good reason has been sasignedK- 

i‘7t ’iugb ' -.nee rbe.r’%wn Ve«ht the umver-ol 
presses them do i u and m a few days , the Is the 

the heap become, quite solid W *l di^ can be nomore rea*oo 

any time the sides or top of the ^p tluin it 


sheds There can oe no moiv . 
why this should be than it should 
pciitled to occur in the works of 
boilers trotter boilers etc , w^m 
methods of preventing the e'^P® " 
offensive vapours from the 
to use at tome establtebnieuts 1 7® 
methods of dealing with them may » 
sugge.ted Oue is the partial enelo 
su^f the sheds m w luch the i»m a« 
situated with the use ofafan todraw 
off the vapours from the intenm 
' the build.^ to a toll 
and the other is the fitting of the pn 
mth a «o\er provided with such 
hiuged hd as shall pei cut of the w^ 
man etimng the contents and sa 
mingoff the fat conjoined 

ss3,i''i;s”.s“dS..‘f.uBb. 

p.„ V "itoSTw 

dry them but ' during hi. ms ts to gi 
s ,uen I whin IhS'w'^re heated by 

be bad for glue it is at ^ steam either by jacketing the pans 0 
thesametimebadfordryingfle,hmgs . scutch m 

(6) because of the want of proper The eccumulation 0 
apVi«s and space and (e) hecause I heaps m the J.^'l/of'^^tionaJ 
It depreciates the value of the goods 1 tion there is an insUne 
as when once dried they cannot be trade slovenliness wlu^ ^ran be no 
used for the same purposes m wet to be put a slop to ^_.,-yaDce 

goods eg for size mating The 'f„,anv works 

metboil ot drill s being putoutofthe I of U is source of nuisance at aiy 
^l^estmn the nixt lijsi tl mg 1, to . lie scutch f 

stock them ai d if tl is be done pro I at once into 1 ogsheids and fa te ^ 
pcrlj they are Jiut very httle injured do vn for removal , or, uu 


any time me siuw or lop oi wiv o 
become tointwl a layer of about 6 
hia to be cut off an 1 re 1 ined “I 
practice adopted by some manufac 
lurer, of pre,er\mg their fle«hiog. 
immersed ml me liquor lu sunken pits 
Is more injurious An excess of lime 
has to be guarded against since it 
destroys both the glue and the grea-e 
The pieces wlucb have been m hme 
for a long time vield much lets than 
those boiled while fra h Properlj 
stacked piece mav without injuiy be 
preserved throughout the wnter or 
even for 12 months Benngton of 
Bermond ey another very large menu 
facturer agree. » tli Turney Hesaye 
that in the event of a glue manufac 

turerbeu g from any cau.eovir»tocLed 
with wet goods and being unable 
to use them fast enough the heat 
method is broadly to dry thein^ Imt 

several i 
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mored m covered carta or Votrcs, or in i 
hogsheads it should I* deposited | 
neatly in an appropriate clamber or I 
shed, and not be allowed to remain ■ 
even there above a day or t«o, 
especially m warm or muggy weather 
In Preeman t\ right a works, one ol 
the best conducted a well rentilated 
shed, open on one aide and provided 
with a raised platform, on which the 
scutch may be laid, and a screen to 
hide it from ne« is found to be better 
than a closed m shed or cbamber 
The roof and walls of such a shed, 
however, should be whitened outside 
for coolness in the summer time and be 
kept scrupulously cleanand hmewhitcd 
inside At Kickols, Joppa Leeds, and 
at Clark aod Thsckrays Newlay, 
Leeds, the “scutch is dealt with im 
mediately on its remoia) from the 
pens, for the extraction of the fat it 
contains and the conversion of tlie 
“scutch into a cake which u almoat 
devoid of odour IVhjIe preventing 
annoyance to oeighboutv, the pro 
platers must find the process piofit 
able On its Temoval from the pens, 
the “ scutch ' IS thrown into a tank of 
water, and some sulphuric acid heiog 
added, free steam ts Emitted The 
fat which rises is taken ud* aud the 
residue is put into coarse bagssod sub- 
lected to pressure in a well closed 
hydraulic press, into which more rteam 
13 thrown The liquid matter* pressed 
out run into a tank where more fat | 
rises and u collected The cake u 
stored on the premises withont giving 

offence, until it is convenient to have 
it removed Such dry cake sboald be 
stored under cover 

The general untidiness and super 
ficial hltluness of glue yards is only 
another iQitance of slovenhnees show 
tug the consen stive fiower which at 
taches to ancient tradition ft need 
not be so, and in the interest of tbe 
manufacturer v. ould he better not so 
t.11 parts of the premises should he 
firmly and evenly paved with appro 
pnate materials, and duly slc^iri to 
good channelling, and well drained 
throughout No litter of cny kind 


I- necessary, or should l>c permitted 
The surface shoulil l« kept coii-tantly 
swept up, and washed down with w ater 
from tunc to lime Eiery scrap of 
' gdvtinoue glue should be gathered 
I into proper receptacles for return to 
i tbe pans Leakages from channels 
I and troughs should be immediately 
I made good The intenor and edges 
I of the pans and everything about 
I them should be kept clean and free 
I fruzu deposits and tidiness of working 
1 maiDtainei], as it readily may be, 

I \sj due regulations for the establish 
Dient (Dr Ballard 1 
The glue made at the present time 
I IS as a rule much superior to that of 
* quarter of a century ago— tliat is, 
there IS more of s high grade to be had, 
and price* are lower tlisa they were 
' quality for quality The little differ 
dice ID the pnee of the beat and that 
of any lower grade that could he used 
at all IS (o alight that every man can 
afford to use the best Next to the 
quality of the glue comes the prepare 
tioD, and It >5 an easy matter to render 
tbe best glue valueless Olue as now 
sold comes in broken pieces, generally 
very thin , and the best, when held to 
the light, IS semi treusparent although 
some fine glue u sold in squares that 
are J to , more or less, in thickness 
The other form is tbe ground glue 
Soaking glue before melting requires 
care as lh« best can be weakened by 
alluwuig it to soak untd it begins to 
show decay This condition is easily 
detected by the smell The pure glues 
do not emit objectionable smells unless 
I decomposition begins, and it is this de 
composition that reduces the adhesive 
I properU^ of the glue For this rea 
son soaking should not be Continued 
any longer than li necessary to soften 
tbeglue Without rediiciog it toa pulpy 
mass Tbe punty of the best grades 
, IS such that even if soaked m cold 
I vsater, six to eight hours is sufficient , 
1 1£ tepid water is u=ed, six hours is the 
j maximum time necessary All who 
I have given tbe matter close attention 
I know that there is a marked difference 
1 in the amount of water that will be 
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absorbeJ by ciifierent makes of glue 
wbea soaking and also the amount 
necessary to dilute it to a working con- 
sistency It follows, tiierefore that 
the best results can be obtamed 
using one brand, if tests it to w 
of high quality 

After the glue is soaked, it should 
be melted as quickly aa posable m the 
double glue kettle cone other is fit 
foruse The lutenor ketUeahould^ 
of copper or the modern enamelled 
ware , the iron kettle disoolwr* the | 
glue, and the eSect of the action of the j 
iron upon the melted glue causes it to 
rot ThisistbecaseparticuUrlywbeo I 
the glue 13 reheated twoorthreetimee ' 
tn the copper or enamelled kettles no 
change of colour isootieeable until the 
glue beguis to decompose The glue 
kettle should have a good cover, one 
that will keep out duet and dirt, and 
tt u a good plan to have a pocket as 
well in which to keep the brush when / 
not m Use leaving brushes m the hot i 
glue and allowing them to remain in 
until the glue gets cold leads to the 
accumulation of dirt, besides doing 
injury to the brush and eventually 
loosening the bam If^uodglneis 
used, soakmg as generally understood 
IS unnecessary , but it is well to wet 
the powder with iej»d water, and allow 
It to stand half an hour or so betoce 
meltmg In hot weather, it u a good 
plan to put m a few drops of an esseo 
tial oil to retard decompositaon This 
IS pirticularly deeirable when the 
melted glue is poured out in shallow 
pans to await further use, instead of 
its being allowed to stand and sunnier 
over the fire for a day or more Tbie 
cooled giue u dissolved qui^y 
heat, and retains its consistent, 
whereas glue that is allowed to remun 
over the fire for several houre thickens 
through the evaporation of the water, 
and must be thinned befraw it can 
used , and it happens too trften that 
cold water la poured in, or that hot 

water out of the iron kettle is employed, 
both of which tend to injure the ^ne 
We omitted to state, when refOTing to 
soaking, that pure water should he 


used Soft water 13 best neit to that 
IS condensed water , the most objec 
tionableis hard well water Thissug 
gestion as to the selection of water 
should not be treated lightly, aa the 
water exerts a marked infiuence upon 
the glue, both as to tenacity sad 
durability (‘ The Hub ') 

Liauid Glue —(1) Thisismadeby 
soaking glue first in cold water, then 
adding the necessary quantity of waitn 
water and heatmg in a water bath uaoi 
the glue IS melted Nitneand is then 
added slowly, stimng all the tune 
The pn^rtions vary Bomewbat as 
follows (o) 50 parts glue, 50 to 60 
parts water, 3 parts commercial mtnc 
acid (36* B ) (» SO parts glue IM 

ports water 6 parts mtnoocid(36°B ) 
(c) 60 parts glue, 70 parts water, B 
parts tntnc acid (d6*B ) Do not Bat* 
in an iron vessel, m the acid attseki 
this and will discolour the glue 

(2) Dmolve 1 part etaren m wstsr 
Di^lve separately 1 part glue is 
water, in a water bath ^Vheu the 
glue 1 * reixly, remore from the fire 
and add 1 part turpentine followed by 
the eUrth solution Put back on th* 
fir^ ID the water hotb, mi* well to- 
gether, and add water if required to 
make more fiuid 

(3) Make ordinary glue sufficient to 
fiU a bottle two ilurds full then fill 
up with common whibly Tkir h“ 
the good quality of keeping for years 
it may go solid in cold weather, but 
IS easily made Suid by standing the 
botUe in warm water The bottle 
mnst be kept corked or the spirit ivul 
evaporate 

(1) Dissolve } lb glue in J lb nitric 
ether This i» a very tenacious sdbe- 
eive, and will resist damp 

(5) 4 o* transparent glue, 4 or 
ddaW mine acid, i gr metbylstM 
spmt, i drm benroio acid Cut the 
^ue into very small pieces and put it 
intoa wide mouthed bottle, add mtnc 
aiad and stir often until dissolved 
Dissolve the benzcicacidinthemetby! 
atedspint and add to the above For 
white, make use of transparent white 
gdatice (second quality) in sheets 
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Cut It up and proceed as in the ahove 
case The glue should he kept well 
CprVed up 

(6) One pmt of commercial acetic 
acid, Sd , and i Ib of best glue Dee 
two picUe bottles put the glue and 
acid m one, and after a few hours it is 
dissolved When using pour off the 
supernatant acid into the other bottle 
This glue will stick china glass, etc , 
anda good mountant for photographa ' 
It is of a proper consiatency when it ■ 
will not wet through the paper 

(7) Russian glue, 5 oz methylated 
(pint, 5 M , water 5 o» Cueolre 
the glue in the water by the aid of a 
water hath, then add the spirit The 
above recipe dries very quickly and la 
rehahle 

(B) Take a wide mouthed bottle and 
dissolve in it 8 os beat glue in half pint 
water, byaettiog tCis a vessel of water 
and hating untd dissolved Then add 
slowly 2} os strong aqua fortis (nitnc 
aoid) 86° Baum4, stimngaU the tune 
Effervescence takes place under gene 
rstioa of citrous gas When all the 
acid has been added the liquid is 
aUow^ to cool keep ic well corked 
and It wdl be ready lor use at any 
moment This preMratioa does not 
gelatuuae, nor undergo putrefaction 
nor fermentation 

(B) Take one quart soft water, 2 lb 
best pale glue Dissolve in a covered 
vessel by the heat of a water bath 
After coohng add with caution 7 oz 
mtnc acid when cold, hotUe off 
(10) Macerate for several hour* 3 
parts good glue in fragments in 8 parU , 
of water, a<hling half pmt bydrocblono | 
acid and | pint sulphate of dnc ex 
posing the whole from 10 U> 12 his 
to a temperature of 178° to IBO^Fahr 
The mixture is permanent, remains 
liquid, and torzas an excellent paste 

Maime Glue — (1) Glue 12 
parts, water to dissolve Tellowresm 
3 parts, melt and add i parts turpen 

(2) 17 parts glue, 23 parts water, 
2 parts htharge, 6 parts acetic and, 
8 parts lawLcse^-oil, 0 parts sulhtiate 
of lead Soak the glue for some boun 


m cold water, then melt in tlie ordi 
nary way , while hut stir m the acid 
Heat the oil and litharge sejurately 
for 10 minutes and then stir in the 
faotglue, doallystirintbesulphateof 
^ lead 

(3) Dissolve I part india-rubber in 
12 parts coal tar naphtha , add 20 
parts shellac, and heat the whole, stir 
nog well, until of proper consisteacy 
Apply hot It IS very adhesive under 
water Use care in the heating as 
naphtha is very inflammable Steam 
heat 19 best, and a closed pan to pre 
vent evaporation 

OLue for Veneering and In 
laFUg — Good light coloured clear 
glue u dissolved in water and to each 
pint IS added i gdl best vinegar and 
i oz isinglass 

Glue to ResiBt Scalding 
^ater — Diesohe 14 lb glue in 
water Dissolve 1} lb of alum and 
1 lb bicbromate of potash is water 
Uix the two ;ust before using 

■Waterproof Rubber Glue — 
Dissolre } lb shellac and | lb ladis 
rubber, each seMrately, m ether free 
front sicobol This should be done m 
closed vessels OF bottles without heat, 
as the ether is very volatile When 
both are melted mix together, and keep 
air light 

Fireproof Glue —Soak 1 part of 
glue or gelatine in 8 parU of raw hn 
j eeed-od for a day, then gently heat 

(the od until the glue is melted Then 
aUr in 2 parts of quicklime Spread 
outio layer* to dry la the shade For 
' use heat in a glue pot m the ordinary 
' w«y 

Starcb Glue — Put together in a 
pan, 3 parts water, ^ Ih pure mtnc 
acid and 2^ lb potato staroh Keep 
in a warm place for 24 hours, stimng 
occasionally Then boil until it be 
come* thick Dilute with water if 
retired and filter through a cloth 
Glucotm (Cement for broken 
arbefes See olso Cehems ) — 4 oz 
Ruzstan isinglass 3 oz gelatine, 24 oz 
water, 4 oz strong acetic acid Put 
thojsinglass and ^latine in the cold 
I water tor 2 hours, then melt by heat 
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la a ivater hath Add the K 1 and 
evaporate do»u to 18 Qz Uei stir in 
2 oz sp rit» of wine Bottle wlule it 
13 fluid For use the bottle i» stood 
in hot water until the cecaent is fluid 
then a little is applied to tbe lateen 
surfaces wh cli are afterwards fuessed 
together and allowed to drj firm 

Moutli Glue — Any good glue 
dissolved m a small quantity of water 
Add jiUst a small quantity of Demerarw 
sugar and an essence Pour into oded 
moulds For use apply the tongue 
and ruh the wetted part on to the 
paper that is to be stuck 

Portable, for Draughtsmen 
Glue 5 o* eugor 2 oz water 8 oz 
Melt m water hath cast in moulds 
and dissolve for use m warm water 

For Bank Ifotea —Fine glue or 
gelatine 11b dissolved u wat^ and 
tbs water evaporated ustd nearly ez 
pelled Add ) lb Drown sugar and 
pour in moulds 

Elastic —Dissolve glue in a water 
hath evaporate to a (hick fluid and 
add an equal weight of glycenne 
Cool on a slab 

Heat and Hoisture Proof — 
Linseed ml 4 oz 1 handfol of quick 
lime boil to good thickness end cool 
It will become very hard hut it is as 
euaily dissolrcd as coumoa glue 

Waterproof, Simple — Com 
man glue I Ib boiled ii 2 qt ^iistned 
milk 

Isinglass — Linglass or fish glue 
m Its raw state is the sound 
■ maw or swimming bladder of 
various kind^ of S^h The sounds 
undergo no other preparation than 
careful drying hut in the drying they 
are d (Terentiy treated and made up 
so that tbe isinglass comes into com 
merce under the names of leaf 
‘ staple book p pe lump 
‘ honeycomb and other destgnataons 
according to its form The finest 
isinglass, which comes from Jtusm is 
prepared by cuttu^ open the eonnds 
eteepiQg them la water t U the outer 
membrane separates from the inner 
then washing the latter and expcbing 
it to dry in the a r Russian ismglaas 


I IS obtamei] from several species of 
sturgeon (dciptnsfr) found in the 
|tol<^ anil otiier tributaries of the 
Casp an Sea ui the Black Sea and m 
I the Arctic Ocean Brazilian isinglass 
obtained from Brazil and Guiana is 
the produce of a large fish rSifuruJ 
parkent and prohsbjy some other 
species Manila and Bast Indian 
I isiogUss IS y elded by species of thh 
I not yet satisfactorilj determmed 
The sounds of the common cod the 
hake and otler Gadidir are also used 
as a kind of is nglass 

The best qua! (y of American isin 
glass IS made from the sounds of the 
bate The crude material ucoJIecced 
I during the summer and autumn 
[ coming from Maine ^e« Brunswick 
I bora Scotia and Fnnce Edwards 
I Island The convert on of the crude 
I matenal into the mn-casijle article 
I takes place m winter A low tem 
perattire is necessary in order to turn 
I out by mechioerv tbe fine nhbons of 
' isinglass and ice water passes through 
the rolls Besides the use of is n 
glass for fining beer eto it is en 
ployed ev a dresi,mg or glaze for straw 
goods ID the United States ( Scient 
iwer > 

The manufacture of isisglase is 
cerned on to a cons derable extent » 

I India pnncipally from the air vessels 
of sevetel varieties of acantboptery 
I gian fishes and particularly different 
I kinda of perch ai well as from other 
I fish ( Nature ) 

Seaweed Isinglass — A very 
mterestiQg product, called iunten, or 
v^etaUe isinglass — a spec es of gelose 
denied from e tier of the seaweeds 
Gefidtum comeum or f’f ocarui fwAcnot 
del — (8 made m China and Japan and 
. exported to Europe in flat and moulded 
' taUets and in bundles of strips It is 
known in Cochin China as hat (Aao and 
I Is used ID France m several industnes 
eqjecaally in the preparation of gold 
beaters »km and for rendering tissues 
Unperzneabie It is soluble in boiling 
vrater only of which it takes up about 
[ SOO tiniea its weight It is manufic 
1 tnred as follows The seaweeil called 
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by the uative naraeof /enyi/w, » eaje i 

fuUy ivaehed and afternanls Iwled, so | 
as to foria » gluish dccoctiMj, vrhich i» i 

strained off and put )ntosqa»re boxes | 

W-bea cool, it forms a stiff jelly, which j 
can easily be divided into fquaiTS ft foot j 
in length The aninor m which the 
surplus water is remciTcd is very in 
genious The jellj priiros arc exposed 
in the open air during \ cold night and 
allowed tofrecze Bunrig theday the 
sun melts the water, which runs ofl, 
leaving behind what one might term 
the Bkeletouof white horny euhstnnce, i 
which IS extremely light and easily dis ' 
solved ui water when cooltd, it again 
forma a stiff jelly This artiile can be ] 
apphed to many purpo'e^for cuhnaiy ' 
uses, for making bonbons and jellies i 
for clarifying liquids as asubvtitute for 
animal uihglass, for making monlds 
used by the planter of ran* workers 
for hardeniag the wme m \tinaU— m 
short, ia a substitute for vll kiu<ls of 
gelatuica, ovei winch it itu tbcadisci 
taco of produemg a Giuicr jelly An 
other aeaweed tsucli usud foriudustrivl 
purposes 18 liio /u, rescuibluig carrageen 
or Irish moss, aud appheit to sinnUr 
uses, such, for instance as the sizitig ' 
of the warp of si^ goods Recently | 
the Dunufacturc of au tsinglvss of this ( 
kind has sprung up in I ranee beiug 
ouide from Che seaweeds found on the ' 
CDOSC of that country lu ib crude 
state It IS a yellowish gelatine, but | 
after repeated expcrimecib uod^ the , 
auspices of the Industrial Society of ' 
Bouen it has been successfully con | 
verted into what bids fair to proi e the 
best sizing for cotton cloth Idowb 1 
and will probably entorely supersede} 
the Asiatic product Macerated in I 
water for 12 hours, bwled lor 15 i 
minutes, and stirred till it becomes ' 
cold, the article gives a clear solution, 
wluch as It does not again become a 
jeUy, can be laid m its cold state upon 
any textile fabric and be left to ^y 
One invaluable property it possesses la 
that of defying at common tempera 
turee damp and mildew and it u 
therefore being apphed to|;iveA Ittvtre 
oat only to rrencti pciuts and muslins 


but sbiO to woollens and silks In 
eSnna, the first ijuahty of the seaweed 
isiDglisa IS useil in a number of indus 
tnis, especially in stiffening bgbt and 
transpiireiit grazes and the fine silk 
which IS used for miking fans, screen®, 
hanging*, etc It is on these stufls, 
so well stiSened that the artists pro 
duce such beautiful designs, in colours 
liiconipamblt. for their fresliness and 
bnlhancy A second quihty of the 
article of daiker tint, is used by the 
makers of paper umbrellas, parasols 
and liuteru , to smear the fine 
stretcliers of bamboo on which they 
are formed ^^heu thoroughly dried, 
these articles of such extensive use 
acquire an impermeability of long 
duration (‘Scieiil Anier ) 

Tlie s«ftw eed ,<1 mcfincidi sens 
CIO, whKb IS used by the Japancec and 
Chinese to peck porcelain and other 
articles for exportation, is said to bo 
I made use of in I'racco for the purpose 
of oiaiiogartificial fruit jellies 
Cotisui Quin giveg the following 
description of the method in wtucti 
Japane e cut seaweed is prepared for 
the market For makiug the finest 
cut seaweed the beet long seaweed la 
used, the newer the better on account 
of the colour After the bundles are 
opened thej are puked, and as much 
sand as possible is bhalen out the 
selected weed is tlieu placed tii large 
hollers, and is boiled fur an hour or 
wore, until the proper colour is ob 
tamed, which should bequite uniform 
and of a good clear green After boi! 
lug, ILe i,eaweed is hung up on poles 
m the au- to partiaUy dry it, after 
whicli It i® agam c.irefully sorted, and 
all ragged pieces and those of a pale 
whituh colour are rejected , tlie se 
lected weed is then handed over to a 
mimber of women, who open it out 
and roll it into fiat coda of about 10 lb 
each As Boon as these coils have 
remained long enough to flatten the 
seaweed they are uncoiled, and the 
( pieces of weed are kid out one on the 
top of the other, nn a board a little 
I OTW 4 ft long, to the deptli of 8 to 10 
t to , thay are then cut into 4 lengths 
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of J3 »a <»ch, and these pieces are cost to mere than double the amaga of 
tied uito bundles ready for the ntal loztg sean'eed (‘ Bof Soc Artsill ) 
men to lay m the presets, which are TKooiss very interesting eubstacce, 

about 6 ft nude, IS to deep (the and one whu-h ii likely to come into 
length of the pieces of seaweed), and cooviderable demand m the future It 
d ft high At the bottom, a row of is a gelatinous preparation made in 
wooden staU, about in broad, ) m CochiA China, as well aa in other east 
thick and 13 m long, are placed era couutnes, from seaweed lathe 
edgeways, and upon these the weed is English market it has frequently ap 
laid carefully y.iece by piece in the peared, under the name of Chinese or 
frame, the sides of which are kept in Japanese ismglsss in three different 
position by a rope stretchinc across forms That which la prepared in 
the top , a moveable plank at tne back Cochin China is in bundles of thread 
which IS raised s* the workman pro like pieces, a foot or more long, about 
ceeda.keepstheweedthoroughlyeven, I the thidcness of whipcord, Thespeci 
When the frame IS full— about 3 tons ineus prepared m Japan occur in two 
going into one p-sss—a amJar Jot tj I fomis, one in square sticks about 11 
elate to tho^e at the bottois are placed | lo lo^ aod 1 to 1^ is in diameter, 
oQ the Cop of the sejireed, sad the sod tall of csnties each weighing 
uhole le pressed s« (ightly as possible I ooly sbout 3 dr , sad the other u 
by mesas of s rough espstao, to get | bundles of bag elirireUed pipe-liks 
rtd of sll uaaecersary niouture sod I pieces, sbout J Co ^ m u diameter, 
to resilet Che msu: dm enough for isadsboutlJin long Tbebuodlisars 
cuttiag The frame u then tsiddonn j fastened st Che ends mCh the steuis of 
fiat, and one of the side planks beiug isomegraes TThen imtserseduk water, 
removed, the compress^ weed u | these pieces are seen to have the eame 
^ned with an ordinary carpenter e square shape as the ocher vnneties 
plane, so as to cut it to the required One side ot the pieces is always more 
tbekness— about ^ in —along the fullofdiatooisandotherfQreignbodiee, 
edges and with the grain The object sa if the pieces hod been formed m a 
of the slats is to enable the workman mould m which the sediments of the 
to plane to the edges, and they are re lellv had gone to the bottom The 
moved one by one as he progresses cord like variety modem Cochin China 
with his w ork Each mao coo plane is in long loo^e bundles It has much 
onan avenge 1701b of gesneed per the poUsned appearance of the Cbiuese 
day Alter planing the cut seaweed veniuceUi made from nce hut that 
is taken out of doors and shaken out eulutance will not bend and is much 
to dry on mats under favourable j more slciider Various trials have 
circumrtances one day is aufficienvfor j beenmade with it in France since 1S7 4, 
this operation, but it frequency bap i especially by D Gantillon and Co at 
pens that as many as 3 days am re | Lyons, uid the Industna] Society at 
quired before it is dry enougb to pick | l^en Tlie tJiao is prepared for use 
away After the final drying, the ( in the following way Alter having 
weed IS ready for the market s^ u , been soaked in cold water for about li 
packed away in hoses contaiznug sbout [ hours, it le boiled for J hour during 
£6 lb each Tbs rejected midsof the which it absorbs about 100 tunes its 
first class seaweed are used op, together weight of water If allowed to cool, 
with ordinary long seaweed of an m- itbecomesajelly butif parsed through 
ferior quality to make cut seaweed ^ ^ asieveacdetuT^ uotil cold itremsins 
a loner class 11 bde utidergouig ^le ^ fluid, and lO this state is more easily 
larious processes, the tnatenal tees ) MOfdr^ed than when hot TlieyelloH 
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Glufs Senweed Isinglass 

whicb appears to consi t of xery thin jelly M an e(\ual weight of isinglass 
fibrex and which remain attached to i For purposes of food, fi^no jelly is not 
the sides of the vessel A singular I quite so pleasant ss animal jelly as it 
property andonewhichperhapsm^ht does not melt in the mouth it also 
be lurued to valuable account is t^t contains uo nitrogen A great adxan 


thno jelly does not decompose solution 
of permanganate of potash even when 
left in contact witii it for i\ hours 
AccordmgtoHeilmann of Rouen lAoo 
produces, in the proportion of 1 pert 
to 100 of water a dressing which w 
supple and strong and which gives 
substance rather than stiShess to 
calico while destnne lihe starch 
makes the tissues dner and harder, and 
gives less facing to the thread The 
addition of glycerine gives a dressing 
still more flexible and soft and while 
rendering the tissues less stiff it com 
jnuiiioatw more bo<^ to theni The 
addition of talc gives still greater 
smoothness Once disaolved accord 
mg to Oatitillon than will mix while 
hot with any gum starch dextnue 
or gelatine The principal advantages 
of ihao m dresemg silk fabrics is that I 
while preserving their suppleness it I 
gives them greater glossiness and makes ' 
them soft to the touch The mixture i 
of thao with gum tragscanth vs said to ) 
be the beat method ot usiog it 7Ano | 
ehould however, be used slone for 
materials which it is not necessary 
should he stiffened Aa (Auo is only 
soluble at a high temperature a moist 
atmosphere fog or even ram does not 
affect thematerial dressed with it It 
combines well with sulphate of copper 
and the chlorides of aniline and poto 
Slum andcanbeusedindonhledyeing 
It also answers well for sizing paper 
etc The only obstacle to itgextenaxe 
use 13 its high pnee There is how 
ever no reason why a similar Buhstence 
should not be made from our common 
native seaweeds of which Gthiettei 
corncuro and Oracilaria con/moides 
approach most nearly m character the ' 
algs from which thao is made Geloee ' 
of which thao consists, ihffers from the , 
carrageeniu obtained from Chmdna I 
ertspus in its pow er of combunug with { 
a verj Urge quantity of water to form 
a telly It yields 10 times aa much. 


tage which it possesses is that it is 
but httle prone to undergo change — 
BO much BO that the jelly is sometimes 
imported from Singapore sweetened 
flavoured and ready for use and may 
in this Btatc be kept fur j ears without 
detcnoretion The west coast of 
Australia also yields a sean ec 1 pos 
Ee<sii^ eimilar properties Porphyra 
tu/ynm(.the Uver of English coasts) 
U given aa the source of the seaweed 
isingUBs in square sticks la Cochin 
China till* X anety appears to be known 
under tlie name of oust A number of 
othereeaweeds are however collected 
and are know n to the Annamites under 
the general name of rau eau while in 
Chinese medictue they are called /nt 
thao Tbe<e algsc are gathered in con 
siderable quantities m the I’Unds of 
Cu Uo Rhaoi and Cu lau ri those col 
lected in the latter beins considered of 
the better quality ( Pharm J1 ) 
Teat for goodnesa of Glua 
Assuming tliat tliat is the best glue 
which wdl take up mo t water take 
»0 gr of the specimen and dissolve it 
in 3 oz water in a water bath hen 
dissolved set it by for 12 hours to 
gelatinise and then take an ounce 
chip box place it on the eurface of 
the geUtine and put shot into the 
box until It sinks down to a mark on 
tie outside It will be found that 
the strociger the glue the more shot 
it wiU take to sink the box dow n so 
that the mark shall be level with the 
Burtoioe of the gelatine In a trial 
with very fine glue 50 gr of glue 
diBsolved and gelatinised with 3 ox of 
water supported to the mark on the 
boi fi <n; of shot at a temperature of 
58“ P On trying the same experiment 
with best Russian isinglass 9 oz of 
shot were supported the temperature 
beu^ the same This test is of course 
mfendeit na a con piirative one i 

two kio Is of glue or 1 
kind taken as. a &taaiiu:ik 
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compared with it The pUcutgof the 
mark u arhitrary 

To Bleaci Glue — ‘tosl. m 
moderately etrong acetic acid for two 
daT« dram place oa a «iece and wach 
wclj with cold water Dry on a wartn 


GlYCERDiE. 

Modes of Preparation —The 
reaearchca ot Cheneul which demon 
strated the constitution of fats bowed 
that glycerine ensta in nearly all 
neutml fata m a comtaned state and 
email traces of it bare lately been dn> 
covered uocombmed in palm-oil It 
ts formed, as Pasteur has shown m the 
process of fermeotatioD 100 ports 
cane sugar forming 3 6 parts ^ycenne 
For practical purposes however gly 
cenne n> always obtained from the 
bye products of candle and seep fac 
tones Cap worked out the first pro- 
cess for \ repanng it ou a commerinal 
scale from the wa-te liquor of saponifi 
cation of tallow by Lme in the first 


at^;e of steanc acid making Early m 
1854 Tilghman produced it by pump- 
ing an emulnon of 2 parts tallow and 
I part water through a coil of pipe 
heated to 612® I (32®° C ) after 
Which the etnulsioD separated into 
layers the upper one of fatty acids 
ami the lower of glycenae and water 
6erenil modificshons of this were af 
tencards patented but the only one 
worked on a Urge was that of 
f> F Wilson and G Payne under 
which enormous quantities of glycerine 
have been made by Pnce s Candle Co 
In this process neutra\ fats are put 
into a stiU provided with a fine steam 
worm and a bactional condeujog 
apparatus of lar« surface sinuJir to 
(hat used IS candde making they are 
then heated to between 5a0° and 
600 F (‘’^S to 81»° C ) and plenty 
ofauperbeatedsteaniumjected mixed 
vapours of fatty acids g^cerme and 
water are earned o er to thecandeme 
where the divinons nearest the atiU 
coUmi onJv fatty acid- while those 
fertbest from it yield niisturee of 
fatty acids with glj’ceruie and water ta 
lanotis stipes of coucentratiOQ Oly 
cenne *o made can be oonoentnitod in 
a racuuai pas Care must be taken 
that the tezuperatura dtes not exceed 
600°F (31»°C ), and that plenty of 
steam u present el>e some of the gly 
cenne is decomposed and acrolein a 
compound most imtaticg to the eyes 
IS formed — 

Glrcenne ^Vater -J- \eroleui 
2H,0 + C.H^O 

Raw glycenne is also prepared from 
the water employed to wa, h the fatty 
aiCids after acuiihcat on of the neutral 
bts Theacid liquid laneuCndised by 
carbonate of lime or of biiyta eitb^ 
of which may be added until efferres 
cence ceases it m then coaceatrated 
to 28° B m an open shallow C3»t 
won pan Of late however glj cenne 
has become sufficiently valuable to 
cause candle manufactuiens to adopt 
that method of prepirm,^ fatty acids 
which gives them the greatest jield of 
gCycerme from neutral fats This pro- 
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ce=s cal!e<l the autocUre isyjow'wy wiUnlistilhben, luwilly about 4J0®F 
extensi% ely useil for glj cenne mabing, (22i® C ) The number of distillalicina 
both on the continent of Europe and . depends upon the quality of the raw 
in England, and is thus conducted I |;I]rcenneaniI the purity of the product 
About 1 ton of fat, usoaHf mixed I deaandetl Of toe 6 runs. Nos 1, 2, 
tallow anl palm oil, is h»atea with 2 and 3 usually gire pure glycerine, while 
per cent lime and J the fat Tolume of thedilutecondenseproductsfromNos 
water, in an upught Papin a digester 4 5, and 6 are generally returned to 
under 8 atmos pressure for f hours the stiff, thoogfi occaaionafly concen 
The whole is then blown out into a trated in an ^laporafciir iinitefiel, or 
tanh and the ‘ s\\ eet water is run in a vacuum pan Some stills hold as 
ofl The lime soap is decomposed in much as 3 tons, but they are usually 
the usual way with, sulphunc acid and smaller, and in all ca'es the process is 
the reaultmg fatty acids are either conducted rery •loii'ly A form of 
preyed or scithiled and dutdled few still and condenser much used on tho 
steanc acid It is then concentrated continent of Europe is outlined in 
in a modification of the ‘ Weuel Pig 227 Esternal heat and injected 
eraporatiog pan (onguuiliy nitroluced iiup«rh«ite I steam are use<l to effect 
for sugar i^iliRg) This t eporattvr distiUatioa The still A lias an un 
uniierid, which is verv economtcal i usuvlly large head B and tl e goose 
and effective consi'ts essentially of necl C le rroiided withacatch bos D, 
pairs of saucets set edge to eilge upon ' in case tne still contents sliould, as 
a hollow ceutr&l reiotriug shaft, sometimes happens boil over the 
tlirough which steam passes to the m fractional condensers P ai'e upright 
terior of the saucers (the waste steam cylinders with longitudinal partitions 
from a high pressure euguic will do) P running nearly their whole length , 
the lower edges of tlie aaucers dip in a | the condensed products run out 
jacheted trough of the liquid to be ' through G into receptacles H Tho 
evaporated, and when they ai c 
revolved, layers of tins arc 
brought up and speedily con 
eentrated on their surfiee 
It may also be worked m a 
vacuum Eiaporatioii is con 
linued to 23“’ B when the 
glyoerine is of a bpowoish 
colour and known as raw 
in wlueli state it is sold for 
many purposes At Pntes 
CandleCo sworks thefurthcr 
punftcation is conducted ss 
follows The raw glycerine ep 
gr I 245 to I 2S0 is heated 
IQ a jacketed pan with that fha S3? 

kind of animal charcoal known 

as ivory black, and is then distilled i wholeappuwtus is of iron, and usuallv 
this alternate treatment is repeated I node to distil J ton at a time jn 
as ofteu as may be necessary The | aome cases the process is conducted 
distillation u performed with super | eontmuousfy, witfia propcrlv-arramrpd 
heated steam in a cooner still nro ’ feet! v r j b 
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H Reynolds for concrnlisling t)ie 
spent lyes viJ distilling off the glj 
cenne W superlieated stedm between 
3S0° and 400°? 'o 20»J° C ) 

the large quantity of sodium suts ea 
pecially sodium chlonde was found 
however to be au almost insuperable 
difficulty A patent was taken out by 
C Thomas IV J Fuller and S A 
King of Broad Flaia Soap 
Bristol by nluch process the first sac 
cessful production of crude tflycenne 
from spent soap lyes was inu^uced 
into commerce and several tons per 
week are now manufactured The 
specification etatea that they evapo 
rate the spent or partially spent lyes 
until the TOtling ^mt or the bquid 
npidly rises when nearly all the aalts 
that oaa be thrown down by ausple 
evaporation are deposited rn the fsin 
The resulting liquor ti chieSy compel 
of raw or impure glvceriue Tbis we 
draw off into a second pan and boil it 
with cscess of fatty acid which 
readily combimng with totne of the 
salts in solution separates them from 
the liquor and at the same time r« 
moves from jt the fine crystals of salt 
formed during this operation After 
this treatment we skim off the sapom 
fled fatty matter allow the 1 quid to 
cool and filter it to remove the gel» 
tinoua albununous and other unpun 
ties The clear liquid mav llien be 
refined distilled or concentrated as 
desired , 

A study of the various patents that ' 
have been granted m conoectaon with 
the recovery of glycerine is thus som 
mansed by Kmgzett — 

Constant 4 ictor Clolus nentiahsea 
soap lyes with hydrochloric acid and 
evaporates the settled liquor till it 
registers 32°B Heated mr i> then 
blown through to remove t) e rest of 
the water the salts depcbited dunug 
both stages being fished out and 
treated in a turbine The final pro i 
duct may be finished by dryuig n» J 
1 acuo The crude glycenne thus I 

obtained is said to contain but httie j 
salt but tl e exact amount u not ) 
stated It may be distilled in older 


to punfy it So far be fails to detect 
anythjDg of au ongma) character in 
this proceeding Instead however 
, of neutralis ng the soap lyes with 
hydrochloric acid the patentee may 
use carbonic anl jdnde so that when 
evaporation has been earned to 25** B , 
niter further exposure to carbonic 
anhydride bicarbonate of sodium 
(beiag only slightly soluble in a gly 
cenae solution of salt) is precipitate 
upon cool ug Another mode of free 
mg his crude glycerine from salt con 
suts in treating it mth excess of 
hydrochloric acid of 22° B or in the 
form of w The solubility of the 
salt IS said to be thus diminished and 
in consequence more of it can be re 
moved Tlie exacts of bjdrochlone 
a subsequently got nd of by s 
current of a r or ly an exosss of 
pluaUc oxide 

Renuo Jafff aud Danaitaedter em 
ploy sulphate instead of chlonda of 
sodium for salting out the soap TI ey 
then neutrelue the speut lyes with 
sulphuric tcid filter evaporate and 
(bus get only sulphate of a^uzn aeps 
rated They aay tbs sulphate u re- 
moved more easily tlian the chloride 
sod hence the \alue of this method 
seems to turn on \hetherthemcreased 
eiM of removing the salts more than 
atones for the mcreuaed cost of mate 
nal tor salting out because the only 
comporaUe difficulty m removing tbs 
chlonde is one of cost 

Oeoige Payne neutralises tlje lye= 
with an acid allows any preciy lUte to 
settle and then adds a 10 per cent 
(ly weight) solution of tarn in or 
tannic aci 1 until albummous matter 
IS no longer precipitated Thefiltereil 
bquor is concentrated by heated air 
or superheited steam or direct by 
file He thus gets 1 e aays a crude 
solution of glycerine containmi, about 
10 per cent salts w hich may be more 
easily refined than any other crude 
ifycenne In connection with this 
patent, Kmgzett re^rth it as pertinent 
to ask wbetler the excess of tannin 
intiodnted is not as objectionable as 
the matter tl erely remoxed 
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C Thomas and A Domeier concen 
trate the Ijes and add an etcess of | 
aoid until there is present about 1 to 
IJ per cent free acid This u to de 
compose any soap, eliminate rtamous | 
matter*, and to so act on other matters 
that, when neutralised by albah later 
on, they are precipitated After this ' 
neutrahsation and settlement, the 
lyes are further concentrated, and the 
crude glycerine la extracted with about 
33 per cent of coal tar oil or petro 
leuro, or bisulphide of carbon, or 
amylic alcohol, or ether, nr other 
menstruum m which the glyrenne i» 
insoluble, in order to remore any 
soluble matters which may be dia 
agreeable to the smell or taste After 
extraction, the glyeenne » subjected 
to hot air or steam in order to get nd 
of trace* of the aolreot employed, and 
may then be <j«ed for cominercMl pui^ 
poees, or further punSed by dbtdls 
tion They aho de«cnbe sd apparatus | 
designed for the cocceaCiatioo of tbio i 
lyes, ID which the h<)uor alowly de 
BCends a tower fitted with alteniatety | 
isehned shelies, and to which it eo> . 
counter* a current of hot air, much in 
the same mamier as Leather proposed I 
to make bleaching powder, eiz by 
causing lime to encounter an ascending | 
current of chlorme gas in its descent 
down a tower fitted with a coQtinuoue 
spiral shelf * 

J Weineck avoids the use of both 
chloride and sulphate of sodium id 
soapmaLing as follows He exposes 
fats m a cylindricai wrought iron 
vessel, fitted with a atimng gear, and 
provided with a ]acket which is filled 
with hot water At 1 13^ F (45® C ), 
the tallow (when that fat is used) 
melts, and then 20 per cent of a 2 
per cent solution of soap at the same 
temperature is added to the fata, star 
nng meanwhile When the maw is 
perfectly emulsified, caustic lyc of 
the same temperature is added Wien 
welt mixed, the temperature is raised 
to about 194® F (90® C), and the 
stirrer is kept at work untu sapomfica 
tion 13 completed After some boms, 
the spent lye is let off and registers 


6®tnlO®B Opemting thus, he claims 
to utilise some chcnucal heat evohed 
in the action of the lye upon the emul 
uGed fats, and bj eaponifying the fats 
in this globular state be says he saves 
fuel, tune, labour, cost on plant, and, 
abote all, obtains lyes free from any 
Urge amount of salts But even m 
I this process, assuming it works other 
wise satisfactorily, it would appear 
I that the alkaline lye must be neutra 
I h*ed with an acid before concentration, 
otlierwise the glyeenne would suffer 
decomposition Perhaps m such a 
case however, carbomc anhydride 
could be profitably employed 

Reviewing these various specifics 
tions, the differejit processes described 
Ibereio are designed to effect the fol 
lowing objects — 

] To remove or destroy albuauaoui 
and resuioiis matters, together with 
any residual soap contmned u spent 
soap-iy« 

2 To facihute the removal of the 
salt, either by employing means to 
diminish the solubiutyof chloride of 
sodium, in cases where Chat suUUqcs 
IS used, or to substitute for it another, 
wluch may be more readily and profit 
ably removed 

S To economise the cost of concen* 
tntuig the punfied lyea to that pomt 
at which the glycerine may be at once 
employed for certain purposes in its 
then crude conihtion, or stiU further 
punfied by distillation 

Kingxett very much questions 
I whether the aliali utilised by the 
I carbonic anhydride process would pay 
for the cost of the gas necessary to be 
I employed, except, perhaps, mconjuno* 
two with eiaeck s process , and he 
equally doubts whether the cost and 
trouble of increasing the insolubihty 
I of cEilonde of sodium in glycerine 
I liquors, by the employment of hji^ 
j chloric acid, would even be balanced 
I by the effect produced Speaking 
I generally, therefore, and after giving a 
I considerable amount of practical atten 
I tionto tlua subject, the soapmaker who 
wishes to recover the glycerine from 
spent lyes cannot tlo better at present , 
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it « ould appear to Kmgictt, than pro 
ceed to evaporate tlie water from tUe 
neutralue J liquor m tile moat economi 
cal manner available, wntb the dual 
objectof getting nd by deposiiionand 
cryotalliaation, of aa roucb salts as 
poaaibls, and of preparing the crude 
glycerine for distillation and surely 
he can do all this without the use 
or infringement of any patented prt> 
cess — indeed, it is being done on » 
Urge seals But there is another w ay 
of dealing with the production of gly 
cenne already kaotrn and practised, 
and which wi)] Kingzett ieelx sure be 
much more widely adopted in the 
course of tune At present the soap 
malier saponities neutral fats and oila 
with osubtic lye and thee, at an ei 
psilsirerats seelts to recover the gly 
cenne left in the lees but theoretic 
ally epcahing, he would be better 
adnsej to decompose the fats and 
oils, iR tlie first pUr«, m the ratener 
that IS practised by the caDllemaher 
viz by tlie agency of «uperlieated 
steam, wither uithout the assistance 
of sulphuric acid or lime using the 
fatty acidi for Mpouiticutiou with 
allcaii and obtammg compuatirely 
mre glycenna in this <biect mainier 
riie practical objection to this pro 
eedure is that the eviatiiig plant of 
soapmaberi 13 not adapted to the pro 
cesS, and moreover thev cannot pro 
duce such good coloured soaps from 
the fatty acids as result from the 
direct saponification of fats But this 
IS largely a sentimental objection the 
soap being really equal in quality, and 
BO far as the objection is sound Ring 
rett is confident that st the right tune 
It will be overcome ( J1 Soc Chem 
Ind ) 

It may be remarked that ClolUsS 
process has been id successful operation 
for some time at his works atBiUvn 
court, near Pans while additmial 
works bave been erected at Marseilles 
Runcorn, and Glasgow 

In an article m the Seifcii fabncmit 
Fleming pointed out that ly es contain 
between 0 92 and 7 8 per cent of gly 
cenne Before being able to recover 


I the latter, it u necessary to remove 
j the sodium cUonde, wluch is best 
I done osmosis The lyes are first 
I evaporated by steam until the liquor 
I Gontamsat least 20 per cent of giy 
cenne It is then ne^t^all^ed with 
Eiilphunc acid The quantity of the 
amd required vanes much, as the 
liquora contain from 1 9 to 19 9 per 
cent of sodium carbonate MTierc 
soda ash has been used imtc.id of 
' sodium chloride tor the purpose of 
salting out as much as 81 per cent of 
alkali haa been found m the lye after 
evaporation It is advisable to use a 
sbgnt eKcesa of sulphuric acid, after 
wards to let the liquors stand to 
crystallise, and tlien to neutralise them 
With lime after settling, tliei ere 
( further ewporafed Tb?y «hould non 
I coDtam no less than 40 per cent of 
glycerine but may contain aa much as 
nS per cent The specific gravity is 
I about 1 39 the ashes about IS to Ifi 
' per cent At this stage the cost of 
1 1b of g1) cense is about IJd Tbs 
liquor IS now ready for osmo'.is, fay 
winch proven (he ashes it ooutaiussre 
I so fjr reduced that after further eva 
I puration It can be dutilled either by 
itself or with erode ghcetme from 
I ateanne works The loss on distilling 
u email Slid tiic pnxiuct pure enough 
tordrneuiite works Wbeueiaporvted 
I to I St> specitic gravitr and therefore 
free from water it oontaui' no sodium 
cldonde The lyes do not attack the 
pircbnient paper as they contain no 
Iiiue cotupourids the paper bavins been 
found iQgnod condition aftei fimontbs 
I iis^te The patentee calculates the 
cost of 1 lb of 60 percent glycerine 
Iat2»d The water of D-aiosis contains 
a considerable quanlitv of gHcenne 
In one evperiiaent, 1100 lb of the 
( watei gave 23 lb liquor, containing 
I 16 Ilk. gJycenoB, fltacost of about 2j!f 
' per lb Tills product contaminated 
I with salt and therefore not as pure as 
that obtained in steanne works was 
still found MS pure as a common Dutch 
glycerme of 68 percent which cost 1» 
perlb In the patentee aopinion the 
proposal of vising only fatty acids in 
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soapouLiog and of decomposing tbe 
fata tor that purpose m an auto^Te 
promises but little success 

In a subsequent patent, Fleming 
obsiates tbe diffusion of the glycerine 
by repfaung the oodinary parelionrot i 
paper by a guttapercha membrane 
which is proof against the paso^ of 
glycerine 

0 tan-ell evaporates the soap lyes 
to tbe saturation point of sodium chlo 
ride and uses it again to precipslate 
fresh soap This la repeat^ till tbe 
lye 13 very rich in glycerine Tbe 
solution la nest evaporated till all the 
ailt crystallises out and i» then dis 
tilled in tticus With a steam jet at 
about 392® F (200® C) The dialil 
late 13 heated a second time with low 
surface heat only tosepamtetbewaler 
as steam 

Dr ^ ersmau eeparates a large per 
centage of the s,ilts id soap lyes by 
simply boiling down the soap lye and 
reViiig out the salts as they become 
fusnluble he then allows tlie conoen 
Crated solution to cool after which 
carbonic aMd gas is passed t) rough it 
until the whme of the carbonate and 
caustic soda U couvcited into bicar 
bunate of soda which u much Icso 
soluble in glycerine thuo eithet the 
carbonate of soda or tlis caustic soda 
and nay readily be resuwed Ultra 
lion or other convenieui means The 
liquid from w Inch tbe btcarlionate of 
sods hss been removed is neb in gly 
cenne but it stUl retains sensible I 
quantities of chloride of sodium and I 
other salts the presence of which may j 
act inyunously in the subsequent j 
application of the gly cerme to certain ' 
purposes These -alts the patentee ] 
separates by submiUin^ the hquid j 
either hot or cold to the process of 
osmosis in an appiratus known as the 1 

osmogene, gucji as is used in tbe j 
separation of saline compoumls from I 
solutions of beet root sugar thia I 
process nearly all ll e salts are sepa | 
rated from the gij cenne but as tie ; 
latter becomes djjuleil with watei it , 
IS concentrated by eiaporation when 
it will be ready for tbe market as 


crude glvcennc Inst&n] of com 
menciiig tlie treatment by lioiliiig down 
the lye, carbonic acid gas may lie passed 
through the original soap lye, or ifpre 
ferred the use of carbonic acid gas may 
be nith hut Che patentee 

finds the most convenient and econo 
mica] way is to first reduce the bulk of 
theliqind by boiling down soastosepa 
rate large quantities of the salts and 
then to treat the hjaid with carbonic 
aeid tbe subsequent trealmeiit in 
t) e osmogene is essential in all cases 
Thu osmogene is a modification of 
Orahams dialjser and con ists of 40 
01 more cells f irmed by sheets of 
jarehment piper laid flat sud con 
I nected at the edges ell round tie space 
Wtweeu each pair of si eets liemg fully 
) lu Each sheet is supported by a 
' cross piece of wood and a network of 
I string and the whole affair is about 
I 4 ft long by 3 ft high 3Iat6r u 
I sent tlirough alternate spaces and the 
' substance froai which tire snlfi aie to 
be extracted through the others the 
water by osmosis carrying off the salts 
and leaiing a small i|uautity uf itself 
IQ the glvcei me 01 other substance 
P H T Allen a process is as fol 
lows First if necessary lie neutra 
liacs the soanlje with ajij ordmtry 
mineral acw md agitates after 
selihng he adds a solution of alum, 
or solid chlondc of lime (bleaching 
powder) 01 ciude pj-iohgiicous acid 
a»id stirs tliorouj,li!y or eiaporates 
to nearly salting point before adding 
any of the substances intnul alrove 
He allows the piecipitote to fall 
leaving Jiclear liquor and aftei settling 
drtus off Uie ckar tipper liquor and 
ev apontee to coucenliation m p ins (in 
w hich tlie heat is only applied at the 
aidci,) Finally he distils this liquor 
in a i^yoenae retort having a current 
of miperheated steam witliiii and pro 
Tiled with an exit pipe at the bottom 
wlich cames off the precipitated salt 
as It accumulates 

J P Batterelall Iieats the liquors 
with steam neutralises with sulphuric 
amd and concentrates to their on 
gmal bulk A slight excess of acid is 
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added if necessary to scpnrvte the 
refill aod fat Carbonate of time is 
thea added to again neutrafise the 
Lquor the latter u cooled, aix) tiie 
liquor separated from the cryiLalli ed 
salte in a ceDtnfu"al machine The 
liquid u then distilled to purify the 
glycerine from the residual salts A1 
cohoU can be used instead of distiUa 
(ion tbs precipitated salts (tnsoluide 
m alcohol) Altered or Ssheii out and 
the glycerine and iCeoho) separated bj 
distil^tion The crude glrcenne can 
then be decolorued by filtering throu^ 
bone black 

AltbougheraparaticnaDddutdlatiOD 
are the usual methods of {HOl^Dg 
glyeenne theactwaof osW upon more 
or les dilute glycerioe U (oaetiniai 
employed is conjunction mtb them 
\Vhen an aqueous solution of glyceme 
partially frmzes the (roten mass con 
tains more vatar than the reasiuiiiig 
bquid hence some amount of concen 
trstioQ may be thus efiected The 
followini table giees tbe fireeang 
points 01 such mincuras — 


1 051 
1 075 
1 lOo 
1 127 


Another authority gives 


sized octahedral crystals , these while 
metbng had a constant temperature of 
45’F (7 2'’C ) but vrouM not freere 
again eren when cooled to 0’ F 
(— 18®C) According to tVemer 
commercial glycenae will freeze more 
readily if ehlonne gas be passed into 
It In punfymg glycerine by cold the 
whole ms«a is cooW to nearly 32® F 
(0*C ) and some erytuli of solid 
glycenae »re added almost tbe whole 
mass solidifies on agitation and a cen 
tnfugal IS used to separate the solid 
from the liquid parts Treat^ m this 
way glycerine at 2S“ B yields crystals 
wl^h, when melted are 30 8®B 
Properties —Pure glycerine is a 
nsad colourless and transparent 
1 ouid with an intensely sweet taste 
soluble ui water in all proportions in 
alcohol chloroform snd carbon bisul 
phide but not m ether it« ep gr is 
1 267 itsohdifiesat -32®F (-40® 
C ) to an amorphoui cnass ITben 
distilled It decomposes unless steam 
be present hence its boiling point 
cannot be accurately determined at 
atmoepherK j)re.«UTe According to 
Bolas at 12 a mm pre sure it bous at 
S5a®P (Ii9 a®C ) and at 60 mm at 
tZ0®F <210'^’ ) while Hemiager 
gives 3al®F {179^ C ) es i» boiling 
point under 20 mm 

It burns with a clear Same like oQ 
if there be free access of air and a high 
tetoperature for kindling it 
Adulterants — Commeraial gly 
cenoe is liable to conUin ranous un 
purities arising from its mode of pre 
parabon also certain adulterants of 
which laine sugar and glucose are the 
chief Glucose may be detected by 
the brown colour formed when the 
suspected glycenae is boiled with 
caustic eoda cane-sugar is ehowri by 
its deposition when tbe glycerine is 
agitat^ with chloroform or more 
certainly.by a polarising saecharimeter, 
auioe glycerine has no rotatory action 
OB the ^ne of polansatjon Lead is 
detected by sulphuretted hydrogen 
lime by the addition of alcohol and 
sulphuric acid a white precipitate of 
calanmantpbate being formed bulync 



Gr^cEBnTB Adulterants 


441 


snd fottnic acid', I y l)ie charactenatie 
saiell of their ethers prutuced ly 
hoiltDg the suspected glyeeruie «ith 
alcohol and strong sulphuric sod , 
ox'vhc acid by the addition of calciinn 
chlondeand ammoma sodium chlonle 
by the addition of sll^er nitrate, 
which should gire no precipitate with 
pure glycerine after 24 hours standing 
A rough and ready test for impuntiea 
generally is to agitate the glycerine 
with an equal bulV of chloroform 
when they collect in the intermediate 
layer 

Under the title of Adulteration of 
Gljcenne P Jean contnbutes an 
article to the Journal de Pharmacic 
dAI&ace Lorraine, m wlach be coo 
Bidera not merely adulterations mten 
tionally added but loipuntiea due to 
careleasne-<a in (ta manufacture or 
pundoation Among them are oxide 
ofl6ad,hme and butynoacKl Preucb 
perfumers and mauufacturers of coe 
metica test their ^lycermenitb ailrate 
ofsilrer If no turbidii) orebaoge of 
colour Ulcea place in J4 hours it iscod 
sideredgood The chloro/urm test for 
gbcanoe consists in sntxnu equal 
T^umes of chloroform aud glycanne 
sliakmg thoroustUr and theu lettmg 
them stand the upper stratum is 
pure glycenne wlule tW lower one la 
chloroform containing all the impun 
Ue« Iftherewerenoitnpuntieeinthe 
glycerine the chloroform remains un 
clanged, otherwise there nill be a 
turbid layer just beneafbtlsegljcenne 
On adding a few drops of dilute aul 
pliunc acid (oanusture of equal parte 
of glycerine and distilled water aod 
theu a little alcohol, the presence t4 
lime or lead mil be sbown by a white 
precjptate The latter is reoiganised 
by sulpbydnc acid which turns the 
precipitate blach Butyric aod b 
detected by miting the glycerine with 
absolute alcohol and sulphuric aod of 
66°B On gently heating tUennatme 
the butyric ether u easily recognised 
by its ^reeable odour Formic and 
oTalic acids are aUo found in glycerine 
impurities which are of special import 
auce to pbarouci'U They are de 


tested as follows Equal rolumes of 
glycenne and sulpliunc sod sp gr 
1 S3, are mixed together I ure gly 
cenne does not give off any carbonic 
oside gu but if either of the acids 
mentioned is present, an evolution of 
that gaa will be observeil To decide 
whether both acids are present, and if 
not which one, some alcohol of 40^ B 
and one drop of sulphuric acid are 
added and then gently heated For 
nuc acid (used in making essence of 
peaches) will be recognised at once bj 
ita characteristic odour, and proves the 
presence of formic seid To another 
sample of the glycenne add a little 
solution of chlonde of calcium (free 
from carbonate), when it will give a 
precipitate of oxalate of lime, if oxalic 
acid IS present huger glucose dex 
trine, and gum are often Used as loten 
tioml adultersCioDs of glyceruis, and 
are tested tor as folJo« s The glycer 
lueis mixed uith 150 or 200 drops du 
tilled water, and ^ gr molybdate of 
ammonia la added, ahd one drop of 
pure mine acid It is ^il«d about 
30 seconds If sugar or dextnne u 
preseot, the mixture will blue 
Glycenne adulterated with loaf sugar 
or syrup acquires a brownish Wch 
colour when boded with sulphuric acid 
Glucose la detected by t»iling it with 
caustic soda which turns it b^wn 
If detected quahtatu elj , the quantity 
may be estunated by the following 
method 5 gnn glycenne arc weighed 
out and mixed with 5 c c chstiUed 
water It is boded in a httie flask, 
with Barresuils alkaline solution of 
tartrate of copper The suboxide of 
copperis precipitated and the precip 
tate IS diioJved again in hjdrocblono 
acid AnexcesscJ ammonia is added, 
and it la poured into a vessel contain 
mg an exec's of nitrate of silver A 
precipitate of metallic silver is formed 
and filtered out It is washed with 
warm water and ammonia calcined at 
a red heat and weighed 109 6 farts 
metallic 'liver represent 100 of glucose 
If cane sugar or dextrme is found, it 
Is boiled for J hour with acidified Water 
to cquyect these subsUncei into glu 
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cose If oooe of lliese uopunties li 
present, the amount of water is found 
by Vogel s ^ell known melliod 

Dr OdhuR mentions ttie curious 
fact that hydrocyanic (prussic) acid is 
in excellent test fiw the punty of 
Rlycenne, the slightest admwture of 
any foreign substance causing the 
glycerine to turn vellow in a short 
time if a little hidrocianic ockI he 
stirred into the liquid 

Use as Solvent According to 
Klever, 100 ports gljcennc will dia 


Acid arwiiiods 

, benzoic 
, boracio 

,, tannie 

Aniiooun corlmijite 
, muriate 
Antimony tartrate 
Atropine 

sulpliete 
Bai lum ehlonde 
Qoi at 
Brucine 


, fulpbtte 
Co^ per acetate 
, eulphite 
Iron lacMce 
, sulphate 
Iodine 
Le-ad acetate 
Jfereiiry bichlonde 


P»tt» 
20 00 
2) 00 
to 20 00 
10 00 
1. 00 
50 00 
40 00 
20 00 
20 00 

5 oO 
i 00 

3o 00 
10 00 
60 00 
1 ia 

0 50 

6 70 
10 00 
30 00 
Id 00 
25 00 

1 00 
20 00 

7 50 
27 00 
50 00 

3 >0 
S 00 
25 00 
33 00 
to 00 

0 45 
20 00 
20 00 
50 00 

8 00 
98 00 

0 20 
0 10 


Stiyehnine 4 QO 

„ nitrate 0 25 

„ sulphate 22 40 

Vetatnne 1 00 

ZinR chloride 50 00 

„ iodide 40 00 

„ sulphate 35 00 


I Oljcenne la pai ticularly valuable aa a 
iolmit fur gum aialac as also lo paste 
(ilue l^continued digestion, lasolublo 
, in glycerine gelitinising ou cooling 
■ Glycerine dissolves anihjie vicJet, ah 
j lanne, and alcoholic madder extract 
I Aaolutionof amJmecoIouriuelyoenns 
Is often used for stamping with rubber 
htnd etacops GJycenne i. employad 
to extract tlie perfume f^m flowers 
sill the aromatic pimciple of red 
peppers Sulphate of quimnedi^solTes 
III 10 part* giyceniie ulien hot but 
wlicu cold seperates m ciots. which 
when intunted with the supeinatant 
lK|Uid gives it the consistence of a 
cerate very usefuJ A>r (^tioiw ood 
embrocntions Msrm glycenne (rO 
parts) will hold m eolutiou when cold 
I of salicvhc acid SOO parts water 
may be added without causing precipi 
Ution 

Use in Textile Manufactuie 
QUeenne is daily becoming of greater 
importance totlic textile toanuficturer 
As a lubncaac of machinery it is in 
valuable and in many wetances prefer 
able to oil or greases, especially where 
such macluneiy is exposed to the aotiou 
of the «t or great alteintioiis of tem 
penture , it neithei Uiickens, freezes, 
nor gets rancid, tliua keeping the 
tubbing parts constontlj lubiicated, 
which cannot be done by substances 
nhicli desiccate and retain the dust 
flving about in iho air, tlius clinging 
the bearings Toi lubncatiug pur 
poaes, the pure gljcenne may be mixed 
mth half its quantity of olive oil 
Glycenue does not attack metals like 
mai^ lala which have been treated with 

Glycenneis not of inferior import 
will neier tend to smell badlj , and a 
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liand loom w e.i\ er may worit at aU 
times, cither with an open window or 
with a Urge fire m his room , fais yani 
KiU always be m a good coRditioti,aod 
not become hrntlc, nor will iloth azed 
with a compound containing glycenae 
ever imldew or rot , and tlie foHowing 
mrsture is thereJore recommended for 
this size, Mz 10 lb faima, 21 lb 
glycerine of 23® B , 2 lb sulphate of 
alumina and 6 qt water 

Glycerine is not only a good solvent 
for anilme colours, but it tends hie 
wise to preserve for a long time the 
compositions of albumen, of oasciti, 
and solutions of gum used lu &>i$lung , 
It leeps them m a liquid state, and 
prevents them from putrefy mg though 
its antiseptic qualities 
It IS also of great for pnnliug 
wooUeu ur worsted goods beuiuse the 
colours pnoted noth it are thus, before 
the steaming, kept in a humid sUte, 
while ID cottim pnutmg it accelerates 
and favours the oxidisatiou of the tnor 
dants before the dyeing Ed general, 
toe finishing colours sad mordauU, 
8 oz euiSce for 1 ga) For dyeing 
printing, sad finishmg, it ts ooi neces 
sary tl^t the glycerine be perfectly 
white, for when of a pale yellow itwill 
tpve the same results, while its price wib 
be much loner Oaly for very delicate 
colours, such as ultramarine and others. 
It IS advisable to take purified glycerine 
Glycerine of 26° to 28° B suffices, 
when exempt from acid or alkali— i e 
when it turns litmus paper oeitber red 
nor blue , glycerine of 20° is sddom 
used It must nut contain any htue, 
if it 13 to be used for colours To test 
It for this, a little of the suspected 
glycerine should be poured lutoa test 
tube, then mised with half it* quaa 
tity of water, and a few ilrops of a ao 
lution of oxalic acid u added If the 
solution contains hme, it is clearly 
showTi by the white precipitate which 
will deposit afterahttle rest. 

Glycerine u sometimes adulterated 
with grape sugar, common syrnp, or 
similar substances, especially when it 
has not been purified, and is still of a 
.hvtwmial' oialAii-, iif ,lssw nrsdihbav 


(case a good deal of its aroma, but re 
tains its moderate degree of fluidity, 
and tbc buyer u easily deceived 

In Dresden, gljcenne is geaeraJly 
) n«ed tti place of water in pas meters , 
I after it has been so used for some 
yeara it becomes foul and requires 
I punficatiou Tile fluid is flrst heated 
f<ff 12 hours to 122' to 146° F (50°to 
60” C ), and nest to 266° to 602° F 
(130° to 160° C ), m order to elmilnile 
I water, anunoDiacal compounds, and 
other volatde impurities the glj ceriue 
la nest filtered over granulated anitail 
charcoal Some 300 to 400 cwt of 
gljcemieare annually purified la this 
manner at Dresden It is said that 
the clottdmess produced on glass by 
water id a vaporous state (dew, breath, 
steaui), may be prevented by wiping 
the surface with a rag moistened with 
gjycenne GJjcenae coloured with 
auilme bas been used in burometcr 
lubes at Kew 

Glycerine Jelly — {a)12o2 pure 
clycenne , 6 ot white soap , 6 Ib 
bleached almond oil (ta cold weather 
8 ]l> will uecevsa^) , 2 dr oil of 
thyme 4 dr oil of bergamot 1 dr 
oil of tovea Work the soap and gly 
cerme together in a mortar then gradu 
ally add the oils and work until the 
masaianeU incorporated Thismakee 
a aoluble, transparent jelly for the 
toilet table 

(6) 6 fl ot of glycerine 8 os 
Kelson a refined gelatine , 12 fl dr of 
solution of camphor m 90 per cent 
alcohol , 16 drops oil of cloves , egg 
albumen Let the gelatine soak m 
E<dt water for a night then pour olf 
whatever water remains Put in 
softened gelatine in a double saucepan 
or into a pen which can stand in a 
vessel of bcaliug water (like a glue pot), 
and when the gelatine la quite liquid 
take it from the heat and let it cool 
to shout 160°, or as cool as it can be 
withcnitb^nmngtoset. Kowclarjfy 
it as follows Add to it a good dessert 
spoonful of well beaten white of e^, 
raise quickly to the hod and hod for 
ibout 6 to 8 niiuutea Take from the 
,'i&vaa<i^iicsD^i>r<c i*<Dnr pilci.'xi-h-i.ayr 
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fluid) for a quarter of aa hour Kow wheels, and to a desire to force the 
filter through flannel and the fluid | wheel he\ond ite limit It is al=o 
should come through clear sad bright I Well to tear in mind that the size of 
If not, then add more white of ^and I the wheel bears an important relation 
boil up, let stand and filter again as ) to the successful remoaal of stock, 
1- ... •- . beating IS not necessarily 

faanoftll to the work if it is distributed 


the filtered fluid should lie quiteVr^t 
Let the mass cool until nearly 
to set, Uicn mii llie ml of eloies 
the campliorated alcohol add tins 
the glycerine llien rdd to IhegelHii 
and well oui The mixture should 
be poured into bottles or jars b^ore > 


In dorng precision surface gnnduig, 
eieiy operator has doubtless nia Up 
against the lollowang difhculties Id 
grindnig wrought metal (espeewDy 
otaohinery steel), difficulty m oflen 
espeneueerl by the WiorV showing a 
coaret aurface eren after s eery light 
cat has been taken Sometimes when 
using the sanic wheel cii the cime 
work, the Utter will show a coccuee 
surface A chattery surface is a eery 
cotntnon trouble experienced la 
stertiog a light finish cut it sometimee 
happens tiiat a cut 0 001 m deep wiU 
run out after a few strokes 
Taking up, hrst, the case of the eon 
yes surflwe the operator would be 
apt to juup at the conclusion that the 
trouble u due to ebseace of water on 
the work, or that a strain had been 
reliceed in the \eork by the cut If 
the emery wheel be carefully exam 
lued It wul he found probably that it 
IS inore or less tilled up with particles 
of the metal and that these particles 
liaee m a measure transformed the 
wheel into a fnetmu disc the particles 
of taetal nibbing down the surface of 
the work, foniulig a crust mth an 
effect like peemng to stretch the sur 
face and cauie it to become oonres 
Now, in the ..econd case, where the 
revere happens, there u a seeming 
„ I paradoT The esplaaatiou is that the 
o pomt out the way to oh wheel haa been forced to cut beyond 
tain absolute accuracy, hut am con | ite haul and that a good deal of heat 
fident that the hints here given will I W been generated Causing sudden 
be of use to maoj m the efibet to 'expansion of the work immediately 
reduce the error limit Best results | under the wheel where it is labouring 
are to ohlamcd only by the exerase ) the hardest This, of course muses 
of good judgment on the part of the i the wheel to cut deeper at this point 
operator, as a ‘ sense is one of the As the wWl has gamed adde<l tnomen 
qualifications for the Wort I turn at the starting end of the work, 

I believe tliat ijiuch of the trouble itenteraonjtatejiolierulwitlioutmuch 

evperienceil with grinding machines w bent hen it w well into the midst 

due to tlie use of unsuitable abrasiTe of its cut tlicrc is a (.ulimnitim of 
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Ix presenting the following r<&u2(a of 
expencDce with surface grinding, 1 do J 
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heat, the work undergoes a temporary i 
expansion, auJ the wheel cuts deeper j 
The remedy m the first <ja«e is to 
use a softer wheel, taking light cuts, j 
•with coarse feed In the second caise, 
do not try to force the grinding wheel I 
^>ond Its limit, or if you must use 
the gnnder as a stockiug-out niachine, 
you muot employ the freest cutting 
wheel ohtainable ' 

Chattery work is due to Berersd 
causes, any one of which « dl cause Uie 
trouble First a poor cutting whed, 
second, an oxerworked wheel, and 
third, a machine lacking in rigidiljr 
Also slack in the spindle will tend to 
encourage nbration An entirely 
smooth surface is difficult to obtain 
with gnndjng tnachmes, or, indeed, 
•with any maefiine but a close approai 
oiation can be cbtaised by oWrring 
the following rules — 

Take up all slack possible in the 
spindle, true the wheel freduenlly, 
and run light cuts The wheel must 
be nien time to remove the iseta] 
and the amaller the w heel the more 
time required 

ImpTOied results are generally ob 
Uised by reducing the Midtb of the 
wheel face I usually bevel each side 
about 80°, leaving about J in more or 
iMs for the cutting face The more 
pressure required Co hold the ebt.’el 
to its work, the more trouble with 
chatters hence use wheals that will 
cut freely Never let the wheel wear 
much tapering on the face To pre 
vent this, f»d the pOsten or ■wheel 
backward as well as fomanl The 
result of this \s ill be that the face of 
the wheel will assume gradually a con 
tour This IS better tbau to have it 
wear tapenn" or rounding on one side 
only and wedge on to the cut 

A special truing diamond should be 
added to the equipment of s surface 
gnnder, and should be arranged to be 
held on the platen directly mider the 
wheel, and be fed under so ttet the 
wheel face may be made pataUed to 
the work face It is a good plan to 
true the wheel ]U3t before taking the 
finish cut on very fine work 


We will now suppose that the ope 
lator has master^ all the above 
detaile, hue his wheel true<i oS*, sod 
wisliee to grind off a finish cut of a 
fraction of » thousandth of an inch in 
depth He sets the machine in mo 
turn, and everytiung starts off well for 
half a dozen strokes, when the cut 
suddenly runs out 1 wonder if it 
ever occurred to this opentor that oil 
must necessanly occupy some space, 
and that a spindle must necc°!,an!y 
Imeoll hctwecQ it audits l:«z Also, 
if a spindle he stopped, tliat this thin 
film ^ oil must gush out somewhere, 
and the spmdle settle down somewliat 
Oil account of ita weight This » the 
expUnatiou of the mystery The 
moment the spindle is stopped it eom 
oieiices to settle, and m its lowest 
positioR the wheel should not be sd 
justed to the work VTlien the spindle 
starts up, It gradually rises on the film 
of oil again The remedy for the 
aboxe trouble is simily to let the 
machine run for a minute before ad 
yusUng for the finish cut 
I The result of the foregoing is en 
I bodied IS the following ''hints for 
surface-gnnder operators — 

I First, make sure that the machine 
18 lubriceted, end that it runs freely 
lu every part, especially in the emery- 
I uheei adjustment 

I Do not espect to adjust the wheel 
I to fracUona of thousandtlis of an inch 
I without raffing on the index handle 
( Select sc emeiy wheel of as large a 
diameter as possible and one that is 
coarse and free cutting On tough, 
tenaictous metals like wrought iron, 
^machinery steel, or brass the best 
results m respect to finish are obtained 
I tlie use of fine soft w heels taking 
I veiy light cuts with coarse feed The 
wheel must wear away somewhat to 
j insure good results 
I A small wheel must not be expected 
( to do the work of a large wheel m the 
same time , finer feeds and slow er 
I jdaleu speeds should be employed for 
I snudl wheels A groin of emery has 

I the capacity for performing a certain 
definite amount of cutting before dis 
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intcgraiion, hence two j^ains of emeiy | 
in a wheel will perform doulle the | 
work of one and the htter wTllchange 
Its cluimeter twice as fast and pnxlitce 
work less accurate 
Speeding up an emery wheel helps 
to keep It fr )m « tintig away Ijul the 
amount of the advantage i* luniled by 
practical consilemtions A glazed or 
a tiled wheel can Eometnaen he renie 
die! by slo'iiii„ it donu und thus 
forcing it to wear away Avoid gene 
ration of heat as far as puaaihle 

a!tli0Uj|h heat does uot niieasardy 
cause work to spring All grmdiig I 
wheels heat more or lesa and httle > 
trouble will be canted by it if the heat | 
IS distributed erenly throu,,hout the 
work It IS lutcDsc heat at one point I 
that causes trouble ‘ 

tVlierc much heat is hkety to >« 
generated employ coarse fe^e aod 
very light cute and thus distribute 
the heat quicUy A cut 0 001 lu 
deep IS a large cut fora finish cut \ 
cut 0 ObOl in deep u appreciable aud 
looks larger judging by the sparks 
On precision nork alnajs )«t the 
mtolwe run idle for a minute before 
adjusting the wheel for the cut The 
down fe^ must nori; easily to obtain 
best results Keep all wear of ^ndle 
taken up 

Do not oil the grinding spmdJe in 
the midst of a cut. It wiU make a 
jog ra the work Coarse wheels of 

E ro[>er texture cut smoothly The 
eynote of satisfactory grinding is 
“ tree cutting tVheels Remember 
that the grinder is primarily » finishing 
maefuue — not a etocbog out tnachme 
ater is useful on a gnudiiig machine 
only tor its cooling qualities ll does 
not prevent the work from springing 
( American ilachiniat ) 


Gtun “ Proof ” SIarks 

4s there are gra>t numbers of second 
band and cheap new guns on the 
market it is thought desirable largely 
in the mtcresC of colooiod readers to 
give'omeof the chief proof uuirks that 
fire-arms uny be.ir Thus is done largely 
to guuti the buyer »giin«t the thou 
1 of cheap and poor quahiy arms 
of Bciguu make that are exported 
theae costing wholcisile guns Itlt to 
J7» each nerolvcrsfromdi bri atch 

ww 

# # 
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They sell at w hatever the buyer can 
be persuaded to comider them worth 
usually severel times their true value 
It IS the best plan to sec that a gun 
bate an Rnghsh proof mark Such a 
mark may be for^d but in most cases 
I it 18 reliable Of tbe marks here 
I bhown (Fig 2.i8) the first four are old 
Birmmgham(Eugli3h) marks Che next 
five are new Rirnunghain rnsrks the 
I fbOowing five are I on Jon mirks and 
I Uielast four arc Belgian ( Exchange 
Bamar an I Mart ) 
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GuttA'Percha 

{See ah'} India RimBER > 

GetTA pERCHAis the solidified ]uiceor 

sap o£ a forest tree, the /lonandra 
yutla but the demand for this tub 
stance has been so great, the seftreh 
for the tree so keen and the dealnic 
tioo of the latter so great, that inter 
ested people hlTe sought for and 
found, other trees and plants that 
yield Eubstaoree siroilar to gulta and 
probahlj largely u=ed in place of, or 
mixed with the real article 
The uses for guttn-percha boUv in 
the arts and sciences ore many and 
TWied, but probably the chief pur 

C e It IS applied to is that of an msu 
)r in electneal work aud appliances 
It has done splendid work is insulating i 
some of our most important deep sea 
cables A property tut g^itu pereba 
possesses rendering it particularly 
semceable for so manj purposes is 
that of becoming soft and plastic when 
heated by dipping in very hot water 
it u then easily and urfectl; moulded 
to any form will take the finest un 
pressiou presernug Che sharpest of 
angles or edges, and set bard to the 
acquired form when it cools It con 
bo moulded or pressed into tubes and 
hollow forms and being innoaious and 
insoluble in water it is made up into 
many forms of surgical appliances A 
Dr Oxley has published the fact that 
its being plastic when heated and hard 
when cold makes it particularly suited 
for the management of fractures It 
is slightly flexible when cold so that j 
although said to be bard jt le not so j 
to the extent of being too brittle, hence I 
its suitability for electnc cable work i 
After being freed from impunties 
gutta percha haa a brownish red colour, 
and a density slightly less tbim that 
of water It is more or less soluUe, 
at varying degrees of heat in anhy 
droug alcohol and ether, inolave-oil, m 
Iwiueiie, bfsufpiuje of carbon, cfiftTO i 
form, and oil of turpentine , but it | 


resuts the action of water, alkaline 
solutions, Iiydrociilonc acid ami tven 
h>dinfluoncact<l Invcstigitions made 
oa the conimercul gutta pcrclia as 
purified bj solution lu biauiptmleof car 
hop, show lliat It IS not a simple «ub- 
stance but consists of a mixture of 
three principles 51 Payen found 
that from 75 to 82 per cent of the 
uass was insoluble in alcohol, and 
this portion he has colled pure ^uKa 
The other two substances ore called 
afion ond Jluartl The former is 
eofubfe only in boihag alcoboj, and 
forms about 19 per cent of the gutta 
percha, while the latter, wluch will 
dissolve IQ cold alcohol, constitutes 
■ about 6 per cent These latter sub 
I stances are believed to be gutta in 
difiereot states of oxidation Thus 
the gutta itself is s hydrocarbon havtsg 
the same atomic coo^^itton as oil of 
turpentine, viz 

IS express^ by CifiljtO and fiuavil 
by 0 It IS remarkable that 

uidu rubber and gutta-percha eliould 
have so many properties m common 
and yet be go difTerent in others 
Both are obtamed from the aap of 
plants, both are hydrocarbons, Ixitb 
have the same atomic constitution, 
gutta petx^ consteCiDg of 87 8 parts 
of carboQ and 12 2 of hydrogen, and 
caoutchouc of 67 2 of carWn and 12 S 
of hydrogen aQalyser which are eu£ 
cientl} clina to be considered as iden 
tical m result and both when distilled 
itt the diy naj give rise to other and 
polymenc hydrocarbons Thus from 
both arc obtained isoprene caoutcAin, 
and Aricmr AnotheraDalogoua point 
IS the por<»ity of each iii llun sheets 
ben a drop ot a solution of gutta 
percha in biBulphide of carbon is placed 
on a glass and allowed to evaporate, a 
tbiQ film IS deposited w hicb has the 
appearance of a sieve when examined 
the microscope Pores are also 
seen m caoutchouc nbeu treated m the 
same way When the film of gutta 
pertha la drawn a fibrous structure 
F^floces the porosity the film can 
be (bm stretched Co twice its original 
lei^th It will sustain a greater force 



450 


Gim-A Tbrciu 


without brea\.itig If illiaa ta]teii4o2 
to etretcli it it will beir \ weight of 8 
oz niChaut breaking Tina porosity 
one gr&it (Irawbiick to its u e for hcJd 
mg hydrotluorio and other strong acids 
m a diluted form as it allow a Uiem to 
pass through to the outside of the 
ressel With nil this aamcness, there 
IS sufBcient dirersity between the two 
substances in then sical properti^, 
anti m their behaviour towarfs certain 
cheoiiMl rsigests to show that while 
there are the same ultimate atoms in 
each these atoms are combined in 
didhrent ways 

At the ordinary temperatnreof the 
climate in England guttaperchs> in 
thick pieces of about half an wch is 
tough and but slightly detible At 
1}5°F It becomes pasty and soft but 
still «bU to bearo oonsiderable weight 
Between 103* and UO* P it la very 
plastic andean be moulded into forma 
spread out in sheets or drawn into 
tubes Pure gutta on the other 
hand 13 perfectly white becomes 
tranepnrentat 213°^ and turbidwheo 
oooJedsgaiD Itfusesat 302°F Es 

sed to ozonised oxygen it rapidly 

comes oxidised and ^rm> two com 
pounds with strong bydrucUonc 

In the collection and prepaiwtion of 
gutta perclia changes bAve been ob 
seried similar Co those traced by the 
chemist m the 1 iboratory The gutta 
pereba of Surinam is ohtamed from 
the ]uice by two method* — by epon 
taneousevaporstioQ and by mixing the 
milL like sap with absolute alc^ol 
tVben the gutta is separated in the 
latter way it is a snow white opaque 
substance which "bccoaies jeOoxr by 
exposure to sun and air Besides this 
there is another compound whi^ 
becomes brown by oxidation If tins 
brown body once jiroetrates the gutta 
pereba it can only be retnoted with 
great difficulty, and hence it u that 
the ordinary commercial uticie is of a 
dark tint Profea^or Bleekrode bdiexes 
that the colour is due to the presence 
of gallic acid and he notices ttet when 
gutta pereba is heated id contact with 


iitm, as it 13 sometimes where iron 
machinery IS einploje<l the brown is 
converted into black ludis rubber 
also proballyowes its dark colour to 
the presence of the same body 

In a paper read before the British 
Association attention was called to 
certain changes which occurred m the 
fruits of certain trees yielding a gutta 
like material that, both in gutta and 
rubber, starch was a promment fngre 
dicnt Follovnug up this id^ several 
compounds were t^e by mixing 
starch with tannm and oily substances 
"niese compounds are analogous to 
gutta pwreha, and can be mixed withik 
and by mixing with gutta or rubber 
the hardness could be regulated st will 
If deaired, a substance like ebonite 
could be produced having the same 
homy character 

One of the causes of change in gutta 
percha u osdation IVhen either 
gutta or gutta-percha is exposed to 
the air at a temperature of about 80*F 
in thin sheets or thread it gradually 
loses Its tenacity, flexibility aod else 
ticity Is summer time it baa been 
frequently noticed that small objects 
made of gutta Mrcha become remark 
ably brittle fflien large quantitw of 
jtarcclo'clypacked a similar alteration 
takes place An instance of this was 
affordM by 700 miles of gutta percha 
coveted Wire which had been seat out 
to India When it arrived there it 
showed traces of haviug been raised to 
a temperature sufficiently high to melt 
the corenog in placei, and expose the 
. a ire beneath It w as found that 500 
miles of the wire had become so brittle 
by OKidatitm as to be useless for elec 
tncal purposes and had entirely lost 
its property of insulation That the 
change was due to oxidation w as shown 
by an examination of the wire by Dr 
Hofmazis The unaltered product 
contains as already noticed 87 8 parts 
of carbon and 12 2 of hydrogen The 
altered product nss a brown brittle 
. mass from which a brittle substance 
was extracted bv cold alcohol contain 
mg 62 8 per cent carbon 9 3 hydro 
gen, and 27 9 oxygen From the re 
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ma nder boiling alcohol eslracted 
another brittle compound roatoicuig 
67 7 per cent carbon 10 1 hydrogen 
and 22 2 oxygen The atdl insolnUe 
renmant was unoxidised gntta percha 
There are many other mataoces <h> 
record In one case a pipe conaecled 
with a pair of bellowi and suspended 
in air became as fragile as glass in 
eight months It was taken down 
remelted and rewrought and m this 
way its toughness and soundness were 
restored toit If hoise'er ilbeoier 
heated iCretems ite hr rcfeaess Oxt 
dation however la not the only cau«e 
of decay Professor BleeVrode found 
that articles which ha>l been varnished 
over beiame bnttle more quickly thso 
those which had not been so potecied 
In this ease it u supposed the decom 
position aroee from tne presence of n 
punties and carele toe's in drying 
when such gutUwcha IS hi(pM to 
Eurone the interior of the tumps are 
found to be decomposed by some fer 
mestattve process It u believed that 
the BtshJity of gutta percha greatly 
depends upon tM age and state of 
growth of the tree the season when 
the sap IS gathered and perhaps other 
circunsstancrs Another and remark 
able cause has shown itself m the case of 
the underground telegraph wires It 
appears tl»t the wires near BerUianip 
stead having faded, Sir Highton of 
the Bntish Electric Telegraph Com 
pany inquired into the cause of fadure 
and noticed that where the wires and 
wooden boxes enclosing them bad 
passed near oak trees they seemed to 
be peculiarly liable to destruction and 
it was at such spots that then tree bad 
become useless more than once before 
On examining a feu of these spots the 
bosmg although only a few months 
old traa la a decay^ condition al 
though a few yards from the tre^ 
boxing which had been down for three 
years was yet perfect So agam w th 
the wire it was rotten in one place and 
quite sound seven yards eff The 
cause then was evidently local In and . 
sraaad Che places where (he dmiii^ed | 
parts occurred a fungoid growth of a 


white colour prevailed and wherever 
this came in contact with the gutta 
percha the latter was destroyed A 
yellowish green fungus bel eied to be 
conneefe I with the \ lute fungoid 
growth dounrhed under oaks but not 
undertheotherkindaof trees Wher 
ever these plants were seen the wires 
were bad and where they were absent 
the wires were good To further 
eatabUsh the truth of his conclusions 
Mr Highton grew Ayancui compesfris 
m contact with sound gutta percha 
Altera time ho found CoaC the latter 
had lost all its insulating power 
and that in four months the fungus 
had completely destroyed the gutta 

In some cases however the covenng 
of the wires was acted on by other 
means A wire was earned through 
IVinsion- pertly in wooden boxes and 
partly— tmt u for 49 yards in iron 
tubes The whole of the wire in the 
pipmg eiceptmg an inch at either 
end, had its gutta penha covenog 
destroyed while in the wooden boxes 
all was sound A suniW circumstance 
occurred in the wires in iron pipes at 
Rnowle near Ufanchester 

For all practical purpose' itmatiers 
little whether India rubber or gutta 
percha be used for wires and cables 
but the latter substance is Che better 
nsulator It should be premised 
that the msulatmg po ver greatly do 
pends upon the skill and care with 
which the wife has been covered 
Hence it has happened that as im 
provetnents succe^ed each other now 
india rubber end now gutta percha 
was considered the better insulator 
The great value of gutta percha is 
testiBed by the fact that thousands 
of nolea of submarine telegraph wires 
covered with gutta percha are now 
submerged and that of the hundreds 
of miles which have been taken up 
and exanuned from shallow w ater 
aod from deep water the eovenog has 
always been found sound 

Experiments on the strength of 
gotte percha Cubes have been made as 
Wlnwa A length of 1000 ft having 
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a bore of 1 in , and a full diameter of 1 2J Lilogramtties 0 66941 niHre 


3,9 in sustiined a hj draulic pressure 2 „ 0 66901 

of 100 lb on the s<iuire inch -ailh IJ „ 0 66850 

ease A piece cut off from it bore I , 0 66795 

280 Tb , and l«irst at 272 3b preaiure i >i 0 66758 

Another piece similar to the last, but 0 „ 0 66679 

somewhat thicker, was ruptured at 


320 lb on the suuare meh A jape For 3 kilogiammes then, the elastie 
la common use in Boston, and m prac stretch was 3 08 mm , while the per 
tice subjected to s pressure oi 60 lb , maoent stretch for the same weight 
stood 320 and hurst at 360 lb Its was 0 5 mm The temperature of the 
Internal and esterna] diameters were room durui^ the eapenments was con 
respectirely I and IJ m pipes slant at 6;?’ P The strength of this 

of the same dimensions — viz { in I same piece of belt was then tried It 
bore and | in in externa] diameter — I broke with a stnm of 223^ lb 
but made by different manuiacturers, I The method of preparing gUtU 
gave different results One sushuned | percha is very simple T’he following 
s pressure of 334 lb , but yielded to . is an outbae of the process adopted 
one of 240 , while the other stood one ' The lumps are tom to pieces by a 
of 360 lb for a short time, and then I wheel, provided with strong teeth, so 
gave nay In another etpcmoeot, s | airsoged to alternate rows that, woeij 
stout pipe of ^ m bore and g ID thick i loek^ at sideways, the spaceabetween 
ness, such as is used in shops for effer ' the teeth m the one row are filled up 
leeciog soda water, and frequently I by the teetb >o the next The same 
subjected to a 200 lb pressure resisted i cylinder conuius a number of the<e 
720, but not 760 lb Tbes* expen i eenes of teeth The rasping action is 
meats were made at the ordinary tern j aided by a stream of ruanmg wwter 

E erature of the water of one of the The pulp thus obtained is washed 
oston reservoirs Accor^ng to I thoroughly in three successive troughs 
Feistmandel gutCa perclia an inch of water When washed it la spread 
thick will bear a pressure of 3744 lb on a large slab, water is dashed over 
ou the siuare inch it and it is then parsed several times 

The eUsticiCy of gutta percha tias between two rolliug culls, heated 
also been the subject of espenmeuts within by means of steam jets, until 
by Adnani For this purpose a piece itis changed into a soft paste VTben 
of a new ciaclune belt 2 862 English auffimentiy blended and kneaded, the 
inches wide, and about 0 069 of an paste is cut through m the direction 
inch thick, was fixed to a support of the axis of the cylmder, and turned 
one end, and from the other were aus off as a thin sheet, which is immedi 
pended weights By looking through ately seized by two men who, by 
a telescope attached to an accurate skilful management stretch it so as 
cathetometer at some ink marks on to increase its dimensions twice or 
the belt a difference of one hundredth thnee , by this means any impurities, 
part of a millimetre, or 0 00039 of an such as biU of wood etc , are readily 
English inch in the length could be detected and picked out These sheets 
detected The or^mal length ctf the are ao that they dry very quickly 
belt was 0 6662S metre A weight of m the air indeed, they are dried at 
3 kilogrammes suspended to the end, the same time that the sheets are 
and allow ed to remain f ca- one hour, being incorporated together on a steam 
increased it to 0 66987 With eveiy i heated plate When taken off, the 
3ubse<tueat hour a half kilogramme ’ snhstanceu earned to a washuigappa 
was taken off and the flowing I latus, consisting of two cyhnders 
measurements indicate the stretching I groov^ in the direction of their length, 
effect of the different weights — i and made to turn in opposite direc- 
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tions so as to proiluce a strong ruMnng 
action A second heater, bke the 
former one, is provided ivith a 
whicti 18 heated by steam from one 
pipe These rarioui operations occupy 
about an hour The gutta-percha is 
finally rolled into sheets of difiertnt 
sues and thicknesses ready for sale, or 
else made into Cubes by a toachine 
similar to that used m manufacturing 
tubular macaroni, hut modified for 
the special purpose, it being necessary 
to keep the substance w rm and pUs 

The method of vuleamsing gutta 
percha IS similar to that adopted nith j 
india rubber, hut, of course, the effect 
t> less marked ByaddiogSperceot 
of chloride of sulphur the multinc 
matenal can be extended , tehen heated 
tol00®tol20®r ,andifkeplestended 
until cool, It nil] remain in (hat state J 
On reheating hon ever, it ivill contract ' 
to Its onguial sue If more chloride 
of sulphur is used, say 10 per cent , ' 
the material la sot affected by the heal j 
of boiling nuter, wluje 15 per cent 
produces a homy subetaoce 
CArtMrrton i Compound —This com I 
pound IS employed foe uniting the dif 
lereat coatings of gutta percha cores 
and for cementing gutta ptTct» to 
uood, etc It IS sold in rolls about 
1 m thick, and 7 S in long It ' 
should soften readily at C (100® ■ 
F ), and become firm again n hea cooled 
for a few minutes Its freshly cut sur 
face should be smooth and compact , it 
should not break, but band easily mth 
shght elasticity its sp gr is aboot 
1 020, It should not become hard or 
brittle on exposure to the air The 
following process u adopted for ita 
manufacture — J by weight Stockholm 
tar, and about the same wej^t of 
TDSin, are put into a jacketed Teasel, 
heated bysteam, strained when melted, 
and intimately mixed with ^ by weight 
of cleansed gutta percha m shirds Or 
thin pieces The w hole is Worked to 
gether by horizontal stwTera fixed on 
a vertical shaft 

drtyfew/ Gu/ta PereAa — The 
German Telegraph Department haa 


Eone cables of artificial gutta percha 
in use which hare so far given every 
satisfutiou The material is the in 
ventiaa of Adolf Gentrsch, of Vienua, 
mid IS described as a mixture of rubber 
and a palm was of the same melting 
point as the rubber Electrically the 
product IS considered equal to the 
natural gutta percha, and it softens 
only above 60° C (140° P ), the mis 
tore remaining homogeneous at the^c 
temperature* The manufacture of 
this artificial gutta perclia, w as taken 
up by M«-rs Felton and Duilleaume 
of Mulheun, and after expenmenting 
the Telegraph Deyartment ordered a 
cable, nearly six miles in length, of 
the Mulheim firm for eonnecticg the 
Island of Fohr with Schleswig The 
cable consists of four strancU, each of 
seven copper wires, with its covering of 
artificul gutta percha, the dimeter of 
each strand ts 6 mm (about | in ), and 
the whole cable, with its yute and nl 
vanised iron wire sheathing, has a aia 
meter of 30 niai (IJin) Theweight 
IS 3J tons j>*r kilometre (about 5J 
tons per mile) An insulation resist 
ance of 500 megohms and a capacity 
of 0 15 microhm were guannteed 
The testa were made at temieriturea 
between + 30® and— 5® C (86® and 
23° F ), as the cahlea would be es 
poeed to considerable temperature 
' changes m the shallow water off the 
' Fnaian coast an iCEUlation resistance 
I of 650 megohms was found, and the 
contract conditions w ere more than 
( satisfied The Gentzsch ^tta, percha 
i Cablea are 35 per cent c^!cape^ than 
' gutta percha cables Although the 
artificial gutta percha softens only at a 
higher temperature than the natural 
' product. It IS somewhat more sticky 
JunctioDa and repairs are effected with 
the aid of Ghattertoa s compound and 
of natural gutta percha When the 
Fohr cable had tucessfully been laid, 
more cables werelaidover to the Iidand 
of Nordemey, in the mouths of the 
Etna and the Vistula and at other 
spots in the North Sea and in the 
Baltic. The total length of these cablea 
IS 15 miles, and aa they are in exposed 
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positions, afewj-ears ezpeneaceshouM 
allow US to get a good idea of their 
durability (' Engineering ) 


Hot-Water apparatus 

THE IKDIEECT HEATIKO 
OF VTATER 

This mode of heating might more 
correctly be described os beating 
water by hot water, and the particu 
lar end that it serves is to get water 
heated by a fire, yet to prrent the 
■water which is required for use re 
ceivicg heat from the fire in a direct 
manner The chief adi anUge claimed 
for indirect heating is in preventing 
boilers becoming mcrusted and pipes 
chobed, with lime deposit 
It is recognised that the presenceof 
lime in boilers is due to tlirec things 
t(i€ absence of any one of nhidc nijl 
prevent the lime deposit occurring 


The three things are (1) the water 
hasing lime m solution, this being 
what IS known as “ hard " water , (2) 
•he water must reach a high tempera 
ture and (3) the water must be fre 
questly changed 

The last of these things is perhaps 
(he most important, as the AanicaC 
water does not cause a visible deposit 
of lime, if only one volume is heated , 
but by continually drawing water from 
taps and as continually changing the 
water in the boiler, the lime then 
fOroiB a substantial coat on the boiler 

e ie in a rather short time (Then 
(ini' mdusctly, the water hmted 
by the boUer u seldom changed, and 
tbueths lime deposited from it cannot 
be sufhcient to cause trouble The 
second necessary phenomenoD in the de 
position of iima— the high temperature 
of tbe water— lias also no injurious 
effect ui an indirect appamtue, as the 
water that IS drawn and le being con 
tioually cheoged, does cot reach » 
temperature much above 140°', and 
as the lime is not precipitated until 
the water u near or at boiling point) 
It will be seen that the ‘ fur trouble 
is overcome. 

big 229 will afford an idea how the 
icdiTKt heating le attempted, 

and this illustration will also serve to 
show how it may fail In the first 
place It will be plainly seen that the 
boiler whatever its kind, must be as 
eftectiveasif watfr was direetlyheated 
m the usual way For instance, if 
there were a bath and three to four 
other taps to supply, the suitable size 
of cylinder would be 50 gal and it 
would require a boot boUer belund an 
H m or 12 lo fire to make the whole 
cSecbTe If the heating has to be 
done mdirectly, tlie boiler cannot, of 
course he any the less powerful, as it 
has not only to heat the 50 gal m the 
^hnder, but aUo to heat the contents 
<3 the coil, or whatei er form of heater 
IS placed in the cylinder, while the 
bsiTOT between tlie two waters tends 
to make results slower 

AasuiQii^, therefore IJiat a siiitaUe 
size of boiler exists, what is lo prevent 
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Its overh&iliDg tbe small quantity of have a surface area fully large so that 
water held by the coil, causing it to the heat loss from it 13 sufEcient to 
I furiously, ginng trouble by eject keepthewatenn the coil below boiling 
water from its espanaion pipe md point It wiH be understood that tf 
tiu' aUriutng If it does thecoilia lai^geeoougli it can berobbed 

Ifr^uentlyituilliulroduceanother | of heat, the water surrounding W, 
sltnoKt as fast as tbe boiler 
- I receives heat aud by tius 

■ means the boiling of the 

— — boiler^watcru prevented until 

HouM tbe whole contents of the ap 

C'^^vrn paratus approaches that state 

’ This latter is not likely to 

happen as the demand for 
hot water at taps is sucit ss to 
f seldom allow very high tern 

p*" peratures to be reached m a 

I douieitichot wsterapparatuB 

There is another reason for 
bavicg the owl, or heater largo, 
this being to allow for thefact 
that water cannot be heated 
by hot water nearly so fast as 
T It can be heated by a fire It 

baa to be remembered that 
tlic water m the cylinder, for 
^ domeitio use is only heated 

J by hot water, that is, tbe 

^ b«ating medium, at Us hot 

t«at « only abJut 200» F , 

■ I which IS far below the red 

J heat of the fire of a kitchener 
I It follows, however tbatiftho 

\ I totalheatmgsurfeceofaboiler 

^ \ ^ I « asy Ssq ft ,wecaDhopeto 

/nd I I get the cylinder Water to ab 

1 I ' H sorb about an equal number of 

j I j beat units aa the boiler water 

<ioes provided the heater coil 
IS made proportionately larger 
Pi« SM The heat of a kitchener fire 

averages aboutlSOO'^F (when 
fault m evaporating so much wafer bonung hot and fastj, but the whole 
that there vrdl he a couCinuouschai^ <rf the boiler heating surface docs not 
of water ID the boilw and hme will 1 touch the fire, nor does one third of 
he deposited there (Range boilers it as a rule It may therefore be 
used for steam cooking fur 4s badly as roughly estimated that the averi^c of 
hot water supply boilers ag the loss the boiler heating surface when the 
of water in the form of steam requires damper u open, has an 800° F tem 
the cold feed to be cputuiually mokiDg peraturc acting on it and the area of 
good the water that 18 evaporated ) rani surface for 111 1 rect healing should 
To overcome the possibihty of the he based on this difference 
boiler water reachiog boili^ pmat la » psp^r on Dus subject read 
the cod or heat er ID the (5 linder must before the InsUtutioa of Heating and 



Hot WiTEE Afparxtvs. 


Ventibtia? En^»er= the »ntW gave 
iB-'ed oa <3}cuU!ion» of best 
transference showing that the mdmct 
heater should hare & e jriice area three 
tones as large as the healing nrlace 
of the boCer In the writer » oienioa 
this ts not nScient tor »n index K> 
eScieney in any domestic hot »ater 
pjpp'T appnrttai is the -feed mth 
which hot wirer can be obtained after 
lighting the £re in the taonuji- A 
p-g-hie ^ fa^t bath. iO cal at loO F 
02“ boor after h b nr_» the Jar oust 
he giren if an 8pf«raiu_ i. to t« coa 
eidered eScient and to secure thi. tfie 
mdnret heater hoa.d hare four tune* 
as tnuch farfacc v the bta-er whne 
fire tones will be fotod better till 


der and secondary heater tm_ht be 
made together fomethinglikeng 230 
V cofl h^ the (Lsadrantage of hanng 
lb efrecia ecess reduced as its length 
^ pipe increases It trill te seen that 
as the hot water from the boiler enters 
the coil. CbL. water latnediatelvcom- 
tnences to lose heat in ib pasage 
thioiigh the coil It u therefore e$ey 
to uaajiae that after pbang a certain 
di-tince throunb a cod the waterfrom 
the boiler u *o reduced in temperature 
as to be pracTicallT Uselbs as a heating 
agent On thb account coQs should 
be linuced to about dd ft of pipe, and 





The boQer shoal 1 a,so he ahonl tme^ i ervn this lenctb mast hare it- return 
fifth more powerful thanii direct heat end rather cool when fir-l heatina up 
wis being used in the onfmarv war in the taoraing with the Eurrounding 
V fife^»il IS fwablv the mo-t water cod tilth a multituhulir 
conrenienl form of secomUrr heater heater st. fig 230 the required length 
but theihickoesEoftheniettirrf which of (ubecao <’ull exi>c but it i- dinJed 
iron tube is compiled might with m into »hort length- so short as to 
advantage be reduced tcoppertuhe ie<f pract cally lull temperature from 
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end U> end. and the resulting eScuy 
13 improved accordingly Such a heater 
as Fig ‘2J1 would be used m t»njunc 
tion with an independent boiler 

Whftn an independent boUet is 
to be u»ed, it is worth consideration 
whether a high pressure installation 
should not be adopted With this, 
the temperature q 1 the water m the 
heating coil can be veiy high, and on 
this account, and the high velocity of 
the circulation, a coil heater is not to 
be objected to m the manner just 
stated Fig 231 will give aa idea of 
this, and it will be seen that there are 
no ruka at annoyance by the prunary 
heater (the boiler) ovcrheatiug and 
boding, and a feed UoA is not required 
to this part of the apparatus A little 
water ffled into the repleBiahing cap 
about every two months wiU keep the 
high pressure section served lo this 
rnpcct As the wsterinhigb preKure 
pipes can W kept at any required tern 
perature between 350® lo 100* F , >is 
effectiveness, for heating puiyoses, 
esceeds that of steam (By P Dye 
in the ‘ Plumber and Decorator ) 


H'iDBADLic Rams, 

FIXrSG AhD tVORKISO 
(See aUo Pomps, WiTER Suptlies to 
COONTBT HorspS, ETC ) 

Aole — For other tables and caleula 
iioss used in finding Ihe woriiDg effi- 
aency of hydraulic rams, rce “Water 
SPPPtres TO Otrvisv Hooses ’ 

The hydraulic ram is as spplia&ce 
operated a fall of water, the power 
thus obtained being utilised to raise a 
proportion of the water to a height 
considerably above that from which it 
first feU, and this witer can be deb 
vered a considerable distance from its 

The fall of water required to operate 
the ram may be from 2 ft to 30 ft , 
but a high degree of efficiency cannot 
be eapccted from very low falls , while, 
OD the other band high falls are ob* 
jectionablc aa causing esce°aiTe wear 
and tear The ideal fill la about 10 
fl and most engineers hesitate to use 
a fall eseeedisg 20 ft It might be 
eaid that there is no reasonable limit 
to the work, a ram will do either in 
quantity of water and distance of deli 
very There are known instances of 
water being thus elevated 300 ft , in 
uauuties up to 200,000 gallonsaday 
eliiered two miles distant 
<a) tig 232 lilustratcs in section, 
Keiths patent hydraulic ram, and Che 
fitHomag u a de^riptioa of its parts 
L, inlet from dnve pipe 1 brass lined 
cylinder in which dash lalve works , 
H, dash valve , K, outlet for iracte , 
A, air pipe or snifter ralve , B inner 
OT w vessd yetainiDg valve G, aix 
vessd , M, discharge cock for enabling 
the UT vessel to be emptied of v, ater 
and recbaiged with air when necessary , 
N, delivery outlet, C, D, E, F, 
counterbalance gear (when necessary) 
for very low falls 

The action of the rato (and this 
illustration will serve for a general 
description) is tliat the water from a 
Etream eunimg down the drive pipe 
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out oi eyeiy 14 gal passing tlirough Ordinatj coiiilitiois would mean a 
the raia 

Although sotoe figures may be fnr 
rushed as to the sizes o! dn»e and 
deliTcry pipes about the best }^n to 
follow IS to let tlie ram aakee furnish 
these particulars In ordenng a ram 
it is necessary to state (1) thQ ntmost 
a\ailablefall , (2) the amountof water 
running lathe streaio (3) the height 
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lau proportionate to the height oi 
dehreiy — 1 to 25 — and a horizontal 
distance of 250 yd to ^ mile 

A fwnjula giien by Fytdwejn for 
the diameter of the poralkl dme pipe 
(s that the square root of the qumtity 
of water used in gs! per second is 
j multiplied br 0 058 The delivery 
j pipe ^ould ^ve a diameter that mil 


to which the water is to be ntsed (4) 
the amount of water required per day 
(6) the horizontal lietance from tbe 
ram to the cistern or reserroir A hsl 
which will ^ found of some semce 
when the conditions are what may be 
termed ordinaiy has been pobhshed 
by Hughes Sutton and Digly, Ltd 
as follows — ■ 



not add more pressure (by friction) 
than IS equal to a head of from i to 
3 ft Thu would usually make it J to 
y tbe area of the dnre pipe 

Another formula to find the diameter 
of the driye pipe ia--.for the diameter 
of the dn»e pipe multiply the square 
root of the number of cub ft of 
water used per second by 1 45 For 
the deliyety pipe multiply the square 
root of the number of cub ft of 
water U'led by the ram by 0 75 

Tbe length of the dnve pipe of a 
mu lias an important bearing on the 
^fimeuiy cd the apparatus On refer 
ence to Fig 232, it will be seen that 
tite sudden stoppage of the flow of 
water through the dash Talre (also 
GaHed the jxilse ralx-e) and tbe shock 
or ramming stroke the water then 
ddivers not only opens the talre B 
hot abo eserts aa equal pressure back 
wards oo the Hater m the drive pipe 
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The flow of water down the dnTC pipe 
la arrested for the moment, and >f tins 
pipe 13 too short, the flow will be re 
versed — the water being driven hact— 
and this would cause irregular working 
Attempts have been made Coovereooie 
this — and admit of a short drive ppe 
— by putting a check ralvefflap T;idie) 
just n here the drive pipe joins the 
body of the ram This w<^d shot 
against any hack pressure, quite ohvn 
ting any reverse action in the dme 
pipe This, however haa poved such 
a litnited success, that eveiy engineer 
arranges to have a drive ppe of suffi i 
cient length to make a check valve 
unnecessary It is less unportant 
that the drive pipe be long when the 
fall IS a good one and the delivery U 
moderately low, than when the faU is 
low and the delivery a full height 
On thia account no length can he 
given that will suit every czise 

To decide the length of the dnie 

S 'tpe an authority has stated that its 
sngth should he as great aa the height 
to which the water is to he dehiei^, 
or at least } of this Another calcu 
latjos requires the length of the dnre 
pipe to be 16 times the fall, without 
considering the height of the delivery 
Anencan practice is to allow the 
length to be 5 to 10 tunes the fall 
A good plan is to put the available 
figures before the maker of the nun, 
and let him decide As no two makera 
of rams act quite alike the maker is 
undoubtedly the beet judgeof bis own 
appliances FaiLng this the best rule 
to follow IS the first one given, which 
provides for the drive pipe bwng m 
length the same as the perpradicular 
height from ram to cistern, with a 
mmimiim of 30 ft 

The drive pipe is usually of cast or 
wrought iron Thu has not such a 
smooth mtenor surface as lead ppe 
but this latter does not bear water 
hammer, or strain due to shocke, 
well 

In t iTin g a ram the first thing to be 
done IS to form the base it is to stand 
upon The rata should be placed on 
a slab of stone, 6 in or 8 in thick. 


and be bolted firmly to this The 
stone 18 cemented ou and into a con 
crate bed The ram must be fixed 
quite level ITith low falls eveiy 
efit^ u made to get every mch of 
depth possible, to increase the fall to 
thu extent, but, of course, the ram 
I cannot be placed so low that the fail 
water will not flow away Some ratos 
will certainly work when suhmerged a 
' bttle in times of storm and flood, but 
I this IS not a normal state of thmgs, 
and the rams cannot be giving best 

The distant or stream end of the 
drive ppe has a strainer over it to 
I prevent fish or other hnng things 
I getting into the ram, and this should 
. be acceosible for cleaning It » impor 
I Unt that the drive pipe be joined very 
I soundly to the body of the ram, tbu 
joint being the most likely one to work 
I loose and give trouble 
I It IS a good plan to provide a etop 
valve (with full straight way) at the 
fool of the delivery pipe, that thu 
pipe may not hare to be emptied wbes 
I the ram needs attention On the 
I other band, an emptying cock might 
I )« provided at the foot of this pip^ 
I OD the dehiery side of the stop valve 
I to admit of tha pipe being emptied in 
I tunes of severe frost or for other 
^ purpose 

, If, on completing the fixing, a test 
! IS m^e and tM ram does not mimedi 
diately work it maybe found to oper 
ate properly if the dash or pul=e valve 
1 13 pressed down from the lop, with 
(he foot and worked up and down a 
few tunes The numhw of beats this 
valve may make per laioute depends 
on the distance the valve nsea m 
making a beat. It will be found that 
m the make of the ram provision is 
made to regulate the travel of the 
dash valve and the consequent number 
of beats 

(c) The equation used for workmg 
out hydraulic ram duties is Q X H 
= 9 X A m which Q = the quantity 
of water flowing through the ram m 
gal per minute , If = head, or height 
in f«t of the drive water above the 
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ram , 5 = galloiis raised or ddiTered 
per minute and /i = height in feet to 
which the water n raised 

Let a case be assumed as foUows 
A spnng If araiiahis fieW og 35 gaJ 
of water per mmute, 60 ft below the 
house and 350 ft from it A fall of 
12 ft can be got from the spnog to a 
lower point 300 gal of water p«- 
day la required This being the case, 

It may first be eoncluded that , 
12 ft arailable fall wiU only be 10 ft | 
actual, when the ramus connected up 
The total height to which the water w 
to be raised probably be 60 ft X I 
10 ft ram below spring + say 30 ft 1 
height of reservoir or tank m the house | 
above ground level or say a total of I 
100ft In these coDditioua tbeactuai 
duty of the ram will he about 40 per 
cent of the theoretical duty Then | 
to raise SOO gal per day of 24 hr , or I 

g — . ^ a 0 203 gal per 

24 hr X do min ® ^ ( 

, ^ 20s X too X 100 , 5 / 

10 X 40 

or say, nearly S} gal per tain must | 
pass into the raoi This neld will j 
exceed the amoust requireti The A 
sue of no would he suSoent, with 
1 u> drive ppe and f is deliveiy 
The hft of 100 ft will require lie 
drive ppe to be 150 ft loag It u 
important that drive pipes aoddelivery 
pipes (also tad water ppes) have a 
gr^usi and true fall or rise otherwise 
3ir well collect la them and enuse con 
siderable trouble (J Wn^tCJaiie) 
The eimpleet method of calculating 
tbe amount of work which may he 
expected of a ram is to oonsider on 
the one hand, the amount of flow 
energy available to do the work and 
on the other, the amount of work to 
be done The latter must include all 
power used in Working tbe ram and 
also loss by fnction, ete , for which tt 
IS usual to add one third to tbe actual 
work to be done It is found ut |wac 
tice that an average efficiency of the 
working of a ram ig 66 per cent , the 
other 34 per cent being sheorbei by 
friction of working parts and to gnw 


tbe necessary esceoB of power over 
work to be done A useful formula 
isQXlI=5Xh, in wlncb 

Q = quantity of water u«ed (or 
flowing down the drive pipe) 
in gal 

II = head of drive water in ft 
q a quantity of water raued m 

g»t 

A » height to which water is raised 


Q X H ft gal of flow energy to 
do the whole of the work 
q X A v; ft gal of Work to be done 
This rule may be ttansposed to find 
anyone of Che four factors when the 
other three are given, care being taken 
to add or subtract the ^ as required 
Thus, gal Tuised or 
HxQx2 

9 =» A“xT" ® sal Wised 

Or to find quantity of drive water 
required— 

required to flow down drive pipe 
If m practice a large head of dnve 
water can be obtained, the drive pipe 
should be proportionately shorter and 
if s small bead, then a longer drive 
pipe k, necesauy The head should 
not exceed 12 ft to 15 ft for ordinary 
purposes (Hv H Clay, in the 
' Plumber and Decorator ) 

' (el) Among the many instances of 
I great adrancement m^e in the con 
I atructioD and efficiency of plumbing 
I devices the improvements made on 
' the hydraulic ram should cot be over 
locdced Indeed the modem type of 
ram is so far perfected, and is capable 
of acooenphshing such large results 
that the name hydraulic engine now 
often applied to it has become an 
af^iropnste title 4Ve show sections 
of one of these modern devices m the 
aeoompanyiog illustrations, tbe one 
shows being the Rife hydraulic engine, 
bat there are other engines or rams 
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ou the mirket cajfthle of eTcelleDt , chamber elo-.e5 the inner valve and 
work 1 the motion of the water in the dnve 

ftg 231 la a sectioi al view of the pipe a reversed IThen the water 
Rife single acting ram or bydrani c hdow the waste valve and in the dnve 
engine the action of which la briefly pipe movea m a backward direction 
as follows When the waste valve u it will be clearly seen that a partial 
open water entenng the ram through vscnum forma below the waste valve 
thednvepipefromtheaourceofsupply 1 causing the latter to agam open When 



escapee through the valve openine 
untji the preasure due to locreasM 
velocity of the water becomes etrong 
enough to close the waste valve At 
the mstast that chia valve closes the 
impact from the body of water flowing 
down through the dnve pipe produces 
a shock or lamming stroke as it u 
relied which opens the valve at the 
bottom of the air chamber 

The entrance of water mto this 
chamber compresses the air contained 
m it and this compression contnniee 
untd it IS great enough together with 
the pressure in the discharge p pe to 
overeome the momentum of the water 
flowing through the dnve ppe Thoe 
will he an imtant at whi^ the two 
forces balance eaih other wlucb la 
followed by the preponderane* of the 
pressure ^ro the air chamber over 
that due to the head of the water m 
the dnve pipe owing to the fact that 
the latter has lost the force cd mo 
mentum which it had when in mobon 
The greater pressure witbm the air 


the valve opens the water from the 
dnve pipe rushes is again and thus 
the operation contmuea 

tVbeo the valve inside the air cbao 
her closes the pres ure of the air 
forces the water out of the chamber 
up into the diacharge piM to the 
point of delivery At the instant 
when the tendency to a vacuum enats 
air enters the appasatus through a 
small valve at just below the air 
chamber and finds its way at the 
next stride, mtn the cbamher This 
IS an important provision for other 
wise as the water m leaving the air 
charaber takes with it escb tune a 
small amoiuit of air the air chamber 
would after a tune become exhausted of 
its atr andthe apparatus fyfl to work 
A counterweight ou the lever arm 
allows the adjustment of the waste 
valve to difierent heads and lengths of 
the dnve pipe The weight should 
be so adjusted that the valve nearly 
balsooes and when this is done the 
valve wiU seat very quickly 
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The result of tlic quick cc^tin^ of 
the w<tete raise is thit the rata lu^Les 
ft Ut^e number of quick ehort strides 
sus,h Btrokcs not onlf being Ur easier 
on the apparatus than long aloir 
strokes but performing the work with 
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It goes without aa^ing that tbe 
stroke must have povser enough in it 
to overcome tbe pressure lo the de 
livery j«m the proper placing of the 
weight allowing this tn be done to a 


alizioet the entire ;ir when the valve 
closea TIk. vahe 11 mJc t) eair cham 
her we sliow in detail tn Fig 2^^ 
It 13 made up of a rublier disc witli 
gudimo ports and convei seats 
fastened at tfie centre and lifting on 
tbe curumference Tlie result is that 
the shock from the dnnag water is 
tiansferred through tbe air cushion 
with the least possible jnr aadlnction 
In Fig 2Jt) we show tbe douUe 
acting type of tins same engine tne 
only diflepeace between it and the 
single acting type being the connection 
jusi below the air chamber valve 
It eometimes happens that the 
supply of water which it ja desired to 
use la somewhat hsiitsd and in this 
case, if another tupply is at band that 
may be u«ed to oi^rats the ram the 
latter may be used for power and tlie 
former may bo delivered Thedouble 
acting ram it de'igned to accompJiih 
Uus result the general idetv of the 
conuectioDs being shown lo Fig 2ii6 



fine point The w^te valve consists The spring water connection is made 
of a luge rubber valve acting With a aa seen in Fig 237 and ly properly 
balance counterweight and qini^ adjusting the relative flow of tl e 
sastiag’ trhjcli reeulU la ttp water ased »i p>o»er, and the water 
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to be del vered epnng ir*ter 1m- j the tank should generaUj- be of about 
metance th'' ram may be made to I one half the diameter of the dnre 
delirer onlj the latter The old i«J>e AMicn the perpendicular fall 
style ram cla med to delirer when I fmni the source of supply to the 
properly installed about one geventh I ira,te valve la onlr a few feet and 
of the water issuing from the sonree | the water is to be raised to a consider 
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posit oDs of tb« ram and the source from the source into the tank Tbs 
of svpplj and owing to the nature water stands at the same lerel id the 
of the surface of the ground it is tank as in the spring and from the 
Tery difficult without digging deep point at vhicii the former is located 
into the ground to run the dnve p pe the drive p pe may easily be run to 
on a single straight incl ne to the ram the ram in the proper manner 
and to overcome this difficulty several* In(ig 239 the same result is accom 




expedients may be resorted to Two pished postubly at less expense by 
of these remedies we sho » jn F ga.2dS the use of astimd p pe in place of the 
and 239 Unk although instead of constructing 

la 238 a tank is located he » tank especially for the purpose a 
tween the source of supply and the stout barrel may be used ( The 
ram at such a po nt as condit on* may . Plumhera I^ade Journal ) 
make advisable and the water earned | 
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Incubators 

Taki'JO into consideration £he number 
of conditions absolutely necessary, a 
home made, rougUy constructed mcu 
baton IS not bkely to be successful 
A miclune ivhich automattcally regtt 
lates the temperature of the eggs 
irrespectiTe of that of the esteraal 
atmo-pherf i esoential Re},«ilatora 
are attached to all incubators in use at 
the present time Tomlinson s norfcs 
by the expansion of air Chriaty s by 
the flcTuiB of a compound mettlhc W 
and Hearson s by the Tcdst(J)*sUoo of 
fluid in a metallic capsule rrhich by 
its sudden eapausicn at any desired 
temperature cuts off the source of 
heat and prsTents tbedeme to which 
the machine is regulated being ever 
esccedcd In addition to the exact 
regulation of the temperataxe aoiucu 
hator to he successful must be so 
arranged that theeggsare healed from 
shore and that there must be a con 
slant supply of fre<h moist air (not 
saturatan with watery rapour) The 
adrantagesof incubators froma practi 
cal point of rieu as regards market 
and tsbls poultry ar" due to tbeir 
supplying hens with full clutches of 
chiciiens In Frai ce cl ickena are 
hatched m large numbers lor sale to 
small propnetore snd reared Ibem 
under ordinary fowls or in larger 
numbers under turkey hens There 
need be no hesitation m u>ing incu 
bators on the score of praclicaMi^ as 
the product — the chickens — are found 
to as satisfactory in every way aa if 
naturally hatched under a ben 

Incubators hare beeu of two general 
types Ti2 the ‘ atmospheric and 
the hydro these terms simply 
explained being that the fonacr has 
heated au- and gases direct from the 
burnera to aflbrd the required warmth 
while the latter baa a hot water tank 

(heatedbyburners)to yield the warmth 
The opinicn of experienced pei^ile is 
tliat one is as good as the other 
giTCE equal care m Ihe make and oae 


of the mcuhator but Hearsoa a patent 
(1881, now expired) haying been of the 
hydro yanety and largely adyertised 
and pushed, has made this prmaplB 
the one moat m fayour and use 
The aizea of incubators usually run 
25, 60 and 100 egg There u a 
general opinion that they work best 
wfaeo full and that a 100-egg sice with 
50 eggs in it does not giye such good 
results as a 50 egg size with 45 or SO 
in It 

e essentials of mcuhation are a 
uniform temperature, applied from 
aboye the ejOT and a regdar supply of 
f reshair which must be humid or mout, 
but Dot pteitiyely satursled It is 
requir^ to prevent the eggs being 
dried the warmth, but too much 
moisture is almo<t as bad as a want of 
It The temperature required la 101°? I 
but it may 'ary a degree either way, 
though every care should be taken to 
adjust the regulator to get precise 
results E'ery mcuhator should be 
run a da) or two empty before the 
eggs are put m to get coiract adjust 

ment The temperature is ascertaised 

from the thermometer shows in the 
illustration Thja should be a plain 
lube with long bulb and graduated 
from 90'* to 210®F the aoarks being 
on the tube itself, not oa paper or 
wood attached to the tube A secoud 
thermometergraduated toabout 160°F 
U sometimes used to test the beat of 
the water but this is optional as the 
heat in the egg drawer is the important 
temperature IThen putting the epj* 
m let the temperature be low rather 
than high and a comparatively low 
temperature for the first few hours is 
much better than beating them up 
rapidf' and possibly oyerheating them 
m doug this Experienced people 
consider that more eggs are spoiled 
donng the first twenty four hours than 
anytime It maybeaddeil that there 
IS no necessity to cool the eggs » little 
once a day, as a hen does when she 
vacates the nest to feed It is un 

necessary trouble and Ibereis consider 

able n k by forgetting them for an 
hour OuUbtaut regular heating ts i® 







heat due to changes la external lem 
perature how bair is agood matenal, 
as being aJmc>'t devoid of beai-ron 
ducting properties hut this bable j 

to harbour vemun if they can get to 1 

The tank it will be seen ha* its 
contejjfe heated by the flue passing 
thitnigfa The flue esters at the ode 
sear (be front passes along the front 
then goee from frrat to back (still 
boruont^y in the Unk) then from 
ode to ade along the tack, lastly nang 
a> s short reraca] pipe 
— y as shown in dotted line 



> IS 40 A plan 

of the flue m Fig 


Ui 

would show it to be 

3 >shape^wbollvinthe 

« « « 0 

— — - 


receives th heat and 

J. 


charges the preducts of 
cotabu-t on The tank 
has a flUmg tube at a 
oonvenieat pomt on 


It Sawdu-t 13 fairly Eu<%«seful but 
these and many ocher substaaoea 
possess the diidrantage of bemg 
inflanimable There u ni of then- 
Igniting rbere the flue passes throng 
and on this account and for genraal 
reasons silicate cotton (sla^ wool or 
fUsw iTOoJ) should be Used, if it can be 
obtained It is reasonable m jnce a 
good poor-conductor and is ijoite non 
inflauiiiLible Fading ct'r-, sand is 


heat i> best aSbrded by 
a petroleum lamp with 
a Silver s burner this 
requiring no glass chim 

ney butanyburneririll 

do if It bums regularlv 

I bnghttv affording a good heat and 
Dot smoking 

The efg-drawer has a bottom of 
perforated sino or wire gaure and 
I beneath this comes the air moistening 
I or humidi^nng tiw or pan This is 
I dtoim in detail m ‘’■SI and will 1* 

! seen to coasi t of a square one trav 
■witb a low tower in the centre 
Has tower being perforated all round 
jTLt beneath lU upper plate Refer 
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ence to the other illustrations will 
show that all the air cotues through 
these openings liesting in the tray, 
over the “ toaer is an inrerteil tray 
made o£ perforated zinc, shown sepa 
rately as the lower half of Fig 244 
■Wlien this perforated tray la in position, 
it IS covered with a piece of can'vas or 
similar absorbent material cut a few 
iDcbas larger than the perforated tiay, 
BO that its edges may fall down and 
dip in the water that w in the lower 
and outer tray This is ahown in the 
first two illustrations and the result, 
it will be aeeu, is that all the air that 
passes the eggs has first to pass through 
a sheet of material saturated with 
water The hunudifj'wg tray rests 
on a wooden false bottom, as shown 

Ths temperature is tseordcd bv the 
plain tub" theraiometer which is rao>rn 
Bfissipg through a felt lined hole m the 
iront flap door in Fig 211 The 
outlet ventilation la provided by four 
simple holes at front and hocV, as 
shown 

Fmbably the most important detail 
of an incubator is the tempemtura 
reguUtor It will be seen that there 
IS a metal cap suspended over the 
vertical flue tuGe which is immediately 
above the lamp If thw cap is clo"e 
down on the Cube, the whole of the 
heated products from the lamp have 
to pass through the flue which traver 
scs three sides of the tank and the 
water receives its greatest heat If, 
on the other hand, the suspended cap 
does not come dow ii close on to the 
vertical tube, then a certain amount of 
heat escapes the amouut corresponding 
to the extent of the opening between 
tube and cap If, therefore heat 
escapes this way it is lost to the taal, 
and the beat of the water is Iras 
accordinglv The pui pose, therefore, 
of the regulator is to so control the 
volume of heated products passing 
tluuugli the tank flue that the Wat^ 
shall be kept at a uniform beat and 
thus afford a constant umform warmth 
to the eggs 

The motive power tliat operates the 
suspended cap (by means of the fioii ' 


zontal lever wxl shown) la a “ cap=ule, 
or what the itniericans call a wafer 
It IS a flat holloii disc of thin sheet 
Iswss, with flexible sides, so that any 
pressure from within the capsule 
presses or bulges the sides outwards, 
that IS, causes the otherwise Sat disc 
tosweUitssidesouttoform a ball as far 
as It IS possible for it to do so It is 
not intended to recommend tJiat any 
amateur attempt to make the capsule, 
as it would mean special apparatus and 
numherlesa trials before a perfect one 
was obtained A single capsule, or 
two or three, should be bought, but it 
may be esplaiued that withm tbe cap- 
sule there u a httle special fluid, 
usually a mixture of alcohol and ether, 
that evaporates— It might be said, boils 
—at a low temperature and genemtCB 
vapour or steam ic sufficient volume Co 
press out the walla of tb» ili«c • Here, 
then, ve bave a small appliance that 
affords a movement by the inflation 
and deflation, according to the tempera 
ture 

Tbe capsule is placed hoiuootally 
just above the eggs, and to admit of its 
operating the vertical wire rod which 
rests upon It (Fig 240),andBOTai«ingor 
lowering tbe flue cap, it (the capsule) 
must rest on a firm bracket or ba«e 
This IS provided by a hanging bracket or 
table, aplite suspended by ngid wes. 
aa shown On this little table the 
capsule rests, and, when it inflates, 
being unable to inflate downwards it 
does so wholly in an upward du-ection, 
raising the lertiml rod accoriwgl} 
By shdting the small weight shown on 
the top horizontal bar, the action may 
be *'set, so 83 to correspond exactly 
with the required temperature 

It may be added m conclusion that 
an incubator requires to be carefully 
and well made as, faihng this, many 
faults will develop, the results of 
which will be perplexing, and probably 
set down to the quality of the eggs, or 
fulnredue to tbe batclung being “ un 
natural ’ It la of no use anyone just 
knocVti^ one together to see if it an 

• Ttwiijlh the csosule is epoVen of as a disc 
f( m*; bv euaare sa; 2 m b'y 2 in 
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mlber answers all requirements . 
There are, however, hastarA rahhers ' 
that have little utility, except as ' 
adulterants and to show to whst 
extents the search tor these substanceB 
is earned it may be stated that, in 
Yucatan, a rubber hke gum la obtained 
from an insect that swarms in certain ' 
districts 

The caoutchouc or rubber of com 
merce is soluble in ether, chloroform, 
carbon bisulphide, coal tar naphtha, 
benzol, turpentine, and in ahne^ any 
liquid hydrocarbon of these coal tar 
naphtha is most lacfRly used la 

corporated with sohd bydrooirbons, 

as eaphthalcnc, or paraffin, it bebaves 
under the inSuence of bent is the 
Sams way as a true solution It la 
ioaoluble w water, alcohol, and aad 
and alkahse solutions but is rnpidly 
acted upon by strong mineral acids, 
especially when heated and by chlo 
nne, bronmie, and lodius in the cold 
Heated abore 4® C (40® P ), it w soli 
and elaatio, and remaius tlie same at 
100®C {212®F), below 4®C (40®?). 
It IS hard and inelastic but notbnttle . 
when heated to 115® 0 (2^9® F ), it 
Boltens, and le decompwd into a 
sticky, tarry mass by stauding for a 
few days concelatioo prevents this 
only while it lasts heat accelerates 
the change In this coiidiUou, how 
ever, it may be lulcanised Contact 
with oily or fatty substances lodoces 
the decomposition of caoutchouc In 
commerce, the manufactured article 
IS usually called ‘ rublwr or ‘ india 
rubber is ben cured or vnlcanised, 
it la called ‘ ‘ vulcanised rubber, if 
soft , and ‘ vulcanite or “ebonite, 
when cured to a hard or homy condi 
tioa Raw mdia rubber as met with 
in the markets 13 technical^ called 
“ gum There are many appucatione, 

where the inferior kinds, irre»pectwe 
of their being cheaper are better 
adapted than the ffner de«ciiptioijs 
The preliminary treatment of all 
kinds of rubber is miich the same as 
regards sorluig, washing, and drying, 
there la howerer, » great diBhrcnce 
in cartying emt the dttatte ot these 


proeexsca, according to the nature or 
condition of the rubber, eome descrip 
turns having to be cautiously heated 
and dned, whilst others are much 
I more easily manipulated Inselecting 
I taw rubber, preference should be given 
j to pack^es made up of small masses 
' or tfim meces, and to those samples 
which, when cut and squeezed, emit 
[ little or no moisture , bark and chips 
are more abundant in the drier kmds 
I The tteatiuent of raw rubber, and the 
j general subject of rubber manufacture, 

I bocrever, is ao large a subject as to be 
outside the province of ‘ IVorkshn^ 
I Receipts and the present articlemust 
I be restricted to a variety of useful 
[ recipes 

Spreadisg and Waterproof 
I my Fabric* — The treatment of 
fabrics which are to be “ proofed ” by 
spreading, consists iQ pMsisg them 
tlirough a pair of calenders, with the 
object of presBingdowD knots, andmv- 
ing a smooth and axen surface , alter 
this, they are passed over a steam chest, 
to espel moisture, w hen they are ready 
I to receive the £iat coat This is 
usually a different mixture from the 
^ bulk of the proofing, and is celled a 
I ' sticking coat its object being to 
j secure adhesion between the fabric and 
{ rubber , it u generally incorporated 
with colouriDg pigmenu white or 
I black, so Os not to allow the general 
I nurture to ebon through the cloth, 
or alter its appearance A little oxide 
I of zinc, or whiting, is used for white 
I or light coloured goods , Frankfort 
and other Uacks are used for dark 
goods The coats, as apphed, are 
dried by passing over a steam chest, 
when the fabric is agam brought to 
the front of the machine for another 
coat, and so on Some descriptions of 
goods have a bnuhing coat of better 
quality or mixture, m some cases 
containing no sulphur, nor any pigment 
fvbatever The numberof coats vanes 
from three to seven, according to the 
class of goods, and the weight of 
matenJ nhich is to he put on 

kfachines are now employed which 
work, on the continuous principle , hut 
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as they require more epaee so as to 
allow each coat to dry in t me to 
rece re another it is not certam that 
there u much gam in using them 
Methods have been devised for col I 
lecting the naphtha vapour and con I 
densing it the principal objections to ' 
these arrangementaare that the; inter 
fere with the woriman a be ng able to 
see hiB work as it passes over the steam 
chest and do not allow the najAtha 
itself to pass off so completely owing 
to the partial ohstmction The enor 
mous quantities of naphtha which are 
dissipated in the spreading rooms of 
some of the largest esUUishmenta 
afford Buffic ent evidence of the want 
of some su table means for this object 
One plan which has been u>ed and 
wbach certainly does collect some of 
the naphtha consists of a rectangular 
iron hood of such dimen ons ss to 
cover the steain<hest or the greater 
part of it and raised towards the 
middle where it opens nto a nnc 
chimney or Sao ssd p^issee donn 
outs de the building nto a receiver 
kept cool by runn ng water The 
vapour IS m zed with so much air 
which passes away charged w lb the 
naphtha vapour that it is only possible 
to collect a very small proportion of the 
latter Bruce Vt arren s method has 
been used with greater auccess Its 
peculianty u in collecting the naphtha 
vapour hy india rubber which u 
capable of ahetractmg solvent vaponre 
from air charged with them The air 
loaded with the vapour ig made to 
traverse a senes of trays containing 
laminated rubber which is required 
e ther for solution or for dou^ or 
the naphtha may be recovered by 
distillat on and the rubbw be used 
over again 

DrymgSpread Fabrics —After 
the goods leave the spreading machu^ 
they are hung up for a few daiys m a 
warm room so as to expel the little 
naphtha which is retained tl e 
rubber and which it gives up very 
slowly This drying heljB to remove 
the smell of the naphtha and prevents 
hlistenng in curing The qualtj of 


the solvent used and the temperature 
of the drying room determine how 
long this hanging up must last 
before curing As india rubber licks 
up aa It were the vapours and odours 
which float about m the drymg room 
it would be mfimtely better to have s 
senes of drying rooms so as not to 
li»njr up the more recently spread 
goods with those which have more or 
less completely lost their smell of 
naphtha Goods which are cured hy 
the cold process are hung up in the 
aame way but as they have always a 
more disagreeable smell they should 
have a separate hanging room to diy 
in 

Preparing Fabrics for Cur 
mg — t\^en spread cotton goods have 
becotoetoUrablyfinn orquitediy they 
are wound upon hollow sheet-iron cyhn 
deri for curing in open steam or » a 
steam jacketed hester As the coa 
densed etoam spoils these goods they 
are carefully wrapped up as air sad 
water tight as possible Since wooJ 
and sUi are destroyed hy the heat 
necessary to cure india-rubber in this 
way the cold process u the only eligi 
ble tneliiod of vuloamsing \ ery fre- 
quentlr however cotton good* are 
treated in the same manner 

In pecking the goods for the steam 
beater care must he taken that the 
(abnea are wound without creases and 
I are not stretched as the fibres of the 
I cloth after cunng will retain their 
distorted appearance Double tez 
tures are simply wound up but sur 
face goods are first carefully brushed 
over with vety fine French chalk no 
excess or loose chalk being allowed to 
remain They are then wound up 
but as this necess tates the rubber 
Burfaice coming into contact with the 
cotton surface whereby it is liable to 
be marked it is more usual to run two 
peces together with the rubber ear- 
bees against each other This not 
only prevents rosrking but secures an 
even surface bhaUrs from dampness 
.an the cotton are al^o prevented 
1 DouUe textures are obtained by 
passing the proofed fabrics through a 
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air of rollers (the douhling machine) j 
Iiilst the surfaces a-e still stu-ky or 
dhesire, these are lulcanised if re | 
luired, by means of sulphur Incorpo 
ated with the compounds, and steam I 
leat The doubling rollera arc of j 
ohd cast iron, with turned sur^ces, j 
I it long One is Used while the 
)thcr can be moved by a lever so aa ' 
o admit the fabrics to be doubled ' 
48 they revolve in opposite directKJns, | 
hey draw the fabric through and, : 
ivhen tightened up press the two ' 
oated surfaces together 
Curing or Vulcanising —When ■ 
mdia rubber is nused with sulphur, 
ind heated sufficiently, it ac<)utres 
properties Btrihmgly different from 
those of the ongmal article The 
testa which are now accepted aa en 
deuce of vulcamsation may be con 
trssted with the behaviour of uorul 
camsed rubber under the same 
agents — 

UsTULCaKisiD on Raw Rubbbb 
Heat — Cannot be heated above 
116° C (240° F ) without deeooiposi 
tion setting m , if not at once vuible, 
becomes very pnceptible in a few days 
at most, eapecially on esposure to sir 
or light Heated W 118° 121° C 
(245°-250° F ) for a little time he 
comes soft and sticky and finally >s I 
converted into a viaCid liquid Be 
comes quite hard at 4° C (40° F ) 
and is readily softened by being held 
before a fire or pluimed into water 
heated to 21° C (70° P ) 

Stf/rfaleit / — lllten stevtebed and 
kept drawn out far a little time, will 
retain more or less its elongated 
condition, and if heated will return 
almost to its ongmal length 

Solterih — Coaltar nsphtha dis 
solves It slowly, but soon renders its 
surface slimy and sticky Other forma 
are more readily acted on by solvents 
snd yield in a, fen hours a gelatiooos 
looking mass On evaporation, the 
rubber is left more or less sticky , ty 
completely driving ofi the naphtha, 
the rubber n, recovered either wjtli its 
original properties unaltered, or per 


haps s htUe soft Infenor rubbers 
will lem im sticky 

Jiooiting — Quickly passes into a 
taiiy conation, and emits a peculiar 
odour, not garlicky, nor sulphuretted 
, The uttcliaired portions quickly pass 
' iota sn unctuous mass, after a short 
' exposure to the aar 
I Suljikur — Immersed in molten sul 
I phiiT it IS converted into vulcanised 

' intti/y — rhe freshly cut edges 
I &re easily yomed by pressure with a 
I little beat 

Vpuumsbd OB GloBSD Bubbsr 

JJotf — Vay be bested abore 316° C 
(210° F ) without any visible change, 
and does not become soft or sticky if 
heated for hours at 121° C (2S0° F ) 
H^ber temperatures as 1S2° I3S°C 
(270°-28(>° i ) eoatinueJ for s few 
hours may render some goods soft sad 
clammy, which is regarded as isdicst 
' lug imperfect manufacture No change 
I Id perceptible uhen placed us freezing 
' mixture, unless the rukbei- u jmper 
(eclly vulcanised Water heated to 
21° C (70° P ) has no marked effect 
on lU bavdoesa The edhet of cold is 
more readily perceptible tlisn tliat of 
heat 00 imperfectly cured rubber 

Sirctc/ iny — hhould I* perfectly 
elastic or nearly so Imperfect vul 
caoisatiou u soon perceived by stretch 
mg, sod measuring its increased elos 
gallon Heat causes it to return slowly 
toitsongmallength if more thorough 
ly cured it has scarcely any efiect in 
thtf directMQ 

I iSofveRts — Unless highly cured, 
swells a htUe but does not become 
sticky if highly pigmented it is 
rendered short and inelastic It is 
not made sticky, unless under a veiy 
prbloi^ed immersion, and heating 
On evaporating off the solvent, the 
properties of the rubber are found 
andtmed, if of good quality 
I Rooifinff — Chars on the parts es 
I posed to the heat, but does not so 
easilv melt, and emits an offensive 
j smell of garho, which is modified by 
I the proportion of sulphur The un 
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charreJ portiois remain uuilter^ if 
exposed U) the air 

Silphur — Ttorou^hly Tulcamaed 
u cot affected but more or less effect 
wUl be produced a* the rubber is im 
perfectly saturated vnth sutpl ur 

tniti g — The frcshlj cut edges 
may show a eligi t teadeacy to utute 
but a joiDt cannot be made without 
proper appbances e'peciaUj if well 

t ulcaniscd rubber is obtin ed either 
by heating radia rubber mixtures con 
tainmg sulphur or by immerBing 
India rubber m sulphur or mixtures 
containing sulphur Cliloode of sul 
phur lodme bromine chlonue h>f<o 
chlorousacid sulphuroujACid chloride 
of arsenic and a few other chenuenl 
agents hare an action on mdia 
rubber approaching Tulcanv log This 
‘ clisBging of tndnurubber was du 
covered 1^ Parhes it is now Lnown 
as cold eunsg cr staa curug 
Chloride of sulphur is (he only agent 
employed on a large ecale arreo a 
method of treat ng telegraph wire has 
been already mentioned 

The pre ent uiethods of rulcanising 
which nil be coi dcred here are 
(1) when sulphur and a high degree 
of heat are employed— ^u) the water 
cure whore water heatetl by <leam 
IS the medium for heat ng (i) the 
steam heater where direct steam or a 
etesm jacket is use 1 (r) hot air or 
dry heat (d) sand bath («) high 
boiling hquids {/) snlf^ur alone ta- 
in compounds used in a molten state 
(g) met-iU either molten or I eated 
surfaces (2) Injecting hot air or 
ga.:=e8 steam water or other fluids ta- 
Cnetal intothesrticleCoberulcsiuaed 
(3) ^Vhen little or no heat is emplt^ed 
and cblonde of sulphur and similai- 
changing agents are used 

Circumatancea an»e where each of 
these method! is specially sppl cable 
t1 ere u. however a difierence of 
opiiuon no the ment* of some as com 
pared with others wl ere the same 
objectsare to be attained Tbediffer 
ent methods of heat ag are worthy the 
attention of the general manufacture 


because sltliougli he may not often 
requireto use them conditions requir 
mg special treatment m vulcanising 
frequently crop up Some of these 
methods are apphcable for heating any 
[ particular part of an article when 
' over curing would result from re heat 
tag the whole Jotatiag telegraph 
wire long lengths of hose pipes etc 
requires contrivances not found m 
every factory and which are useful m 
other ways and for other purposes 
(J — a) The water beater i» simply a 
short boiler eet on end in the ground, 
and Is usually employed for carwg 
sheet packing It u most important 
tJjat the artjclftfi should be well bound 
up aod immersed completely in the 
water The heat u run with s ther 
momeUr dipping mto the water and 
the steam is injected into the centre 
I of the fieater The degree sad dura 
I tioD of the beating are the same as m 
I steam curing The pnsnpal advsn 
tag« of these heaters is tut longer 
lengths of pocking can be cured at w 
tune than would be possible with tbs 
I steam beater without giving extra 
1 length which in many cases would 
' scarceh be convenient To this must 
be added llie fact that blistering i> 
I not ao frequei t if the sheets are well 
I rolled upon the drum and probahly 
thi» capability of binding and wrap 
ping which \ ould not be postible if 
the sheets were la d out flit unless at 
great trouble and expense gives an 
I extra ea/eguard against damage by 
I blisters T1 e packing is run taut 
, upon a drum with canvas to prevent 
I EhvLing and a w ell w etted at the 
I same tune When cured it is whilst 
I hot lad out flat on a smooth table 
I to cool The allowance for shrmking 

and thicken ng by contraction is more 

eauly made and can be more depended 
upon than when running in steam 

The fobne used for binding is stroBg 

laovas 

I (I — A) The ordinary steam-heater 
la Eundar to a steam boiler its open 
I mg 13 fitted with a strong iron cover 
eecured by bolts and nuts The goods 
are packed in French chalk on an iron 
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carriage, ruiimiig on a set of cnnall 
rails Tlie carnage is drawn ont % 
rope and windlass bteam heater* for 
curing telegraph wire hare been manie 
to open at each end, the object being 
to pach the carnage at one end whUat 
the heat is being run with core pacbeil 
on a similar carnage at the other end 
when one is drawn out the other is 
ready to go in Steam heaters chonld 
be well corered with felt hnoLwoiL, 
etc , to avoid loos of heat, draughts 
from open doors, etc In curing goods 
by steam, much care must be cscreifted, 
an fabnes cannot be heated without 
having their strength more or le»s 
impaired The compounds used should 
readily vulcamae at the lowest tem 
perature and the thickness of the 
goods should not be such as to reurd 
the heating and lead to some parts 
being oser vulcanised, and oth* is oult 
slightly cured TTie only way to e\ oid 
this U to heat very gently for »oine 
time BO w to make sure of an equal 
distribution of heat, and to Usc pig 
ments which w ill assut the vulcanising, 
either chemically or mechanically e g 
the better conductors of heat There 
are several special Linds of steam 
heater la uee for curing belting vaUes, 
hose, tubing joints in telegraph wire 
and coated kbnes Double orjacLeted 
heaters are used w liere condensed 
steam would spoil the goods , and the 
eslri precautiou may be taken of 
wrapping the latter in waterproof 
cloths 

(I — c) The hot-air lieatcr is made 
BO as to revolve or, if atationarj, the 
goods themselves are turned on a 
drutu A series of gas jets burning 
lu a close cupboard or chamber, maLes 
a couvement heater , the only precau 
tioo needed is to place over the jsts a 
sheet of metal, to avoid tile direct 
scorching heat of the burncre A 
spindle, passing thiviugh the ends, 
camea a drum, oa which the articles 
are packed by means of a bscdle 
continuous or luteroiittent motHm is 
given 

A special form of heat«- is tutde 
for dentists who cure their own forms 


for gums, etc , the heat is oltain d 
eiUier directly froui a gaa burner as 
ID a stove, or tlirough the medium of 
steam, generated from a small boiler 
attached to the stove 

(1 — d) The goods are imbedded in 
sand, French chalk etc , in a Ijath 
which IS heated by gas 

(1 — e) The gooiU are immersed in 
^ycenne, covered up, and placed in a 
steam beater or direct he.it may be 
apphed by a sand bath Solutions of 
the alkaline and earthy poly sulphides 
have recently bet-n lutroduced for 
curing Under heat, they yield part 
of their sulphur to the rubber 
(1—/) In cuimg with the sulphur 
hath, the article to be vulcanised 
absttacts the requisite amount of 
sulphur the same takes place though 
not so well, with heated tai and sul 
phur <w bmwas and sulphur In 
these metliods of curing, the heat is 
apphed tnueb higher at the etart tnan 
with steam — generally 127®-149® C 
(^<)®-300'' F ) consequently much 
le»» time U required If the articles 
are bound up the mateiial should be 
capable of allowing the sulphur to 

K througli , they should also he 
. geutly moved during the whole 
time loituervion in water immedi 
ately after the sulphur buth, renders 
the adhenng sulphur levs troublesome 
to remove Articles made from mas 
Ucated rubber arc more generally 
cured in this way, and are more dur 
able than if ground with sulphur in 
the mixing nwichines A mixture of 
beeswax, sulphur, and rosin, is largely 
u«ed for cuniig joints in telegraph 
wire The mixture la hiated to about 
ldS<^C (280 F) when the joint, well 
bound witii tape, is luiuicreed in it , 
aieheatiarafc,cdtoI19'’-iaO®C (300°- 
320°F),.iu about 20 minutee., and 
the joint IS kept at the same temper 
atui« for 1-2 hourr It is eosential 
that solpltur lie in excess in tins mix 
ture otberirive it wiH be pirtuMy 
abstracted from tlie article to be 
vult^Used 

(1 — ff) The pre»i shown lo big 246 
n now extensiv cly adojited for curing 
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large valYCs lielting etc It consista pnrtiou in the press is cured this is 
of two parts the l«ttom A is station then drawn tlirough so as to admit of 
ary whilst the upper B is moaafde another section being cured and so 
the whole is connected with a strong on Belts thus cured have good 
fromeworh F which supports the square edges and the pressure used 
geanng for raising or lowering B In causes the Uy ers or phes to adhere 
the belt press A and E are quite flat more firmly together Blowing of 
for valves A is cast with a run or edge blistering from dampness in the cotton 



So that B fits closely into t The sur etc is avoided by puncturing the 
faces of A and E must he qu te smooth uncured Mt at a little di-tance fro® 
Ihe article to be cured 15 la djperfectly the ptes the punctures disappear in 
flat on the bed plate A and B is care tl e press About 20 minutes u 
fully lowered down upon it the two required for curing each length of 
parts arc firmlv clamped together by belting Red lead and sUDilar pg 
the screws and nuUS team s> adnut ments which assist the curing are used 

ted mto A and B so that the article s lu the compounds Besides curing 
m reahty cured by means of the heated rapidly it u equaUy essential to cure 
metalhc surfa es of the two steam with as low heats as possible so as 
chambers Losa of heat is avoided not to wei^en the fabnco forming the 
coatmg the chambers witl felt The pliea of the belt 
lower plate of the belt press may be A press or heater for curing joints 

E loved to the width and depth of m tel^nipl wire consists of a small 
It but more convemcntly shift upr^bt boiler for generating steam 

C tes are used grooved to fit the A jadeted tube longitudinally divided 
t and having a flat iron bar of AB (Fig 247) is attached to the 
esacti) the same wdtl placed on hnler m such a way that the ports 
them The upper plate a lo ered can be laoiight together and enclose 
steam is admitt^ as before until the m tbe r annular space the joint to be 
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cured or yulcaniscd After clanipiiig . and eofteaed, without the vulcanising 
the whole together, steam is admitted | actioo setting in When the heater is 
into the coacentno spaces ttirough I, Icloseciup, j hour.orercn much longer 
the condensed steam Ijemg led sway ' for tlm-k masses of rubber is usually 
by attaching rubber tubes at O I requiredforreachingthefirstdd^ 93°C 

Many small articles are cured u» me O60®-200^ F ), which should be kept 
tallio moulds, under pressure in the ' np for 30 minutes or so , during the 
press, or in open steam For 
many kinds of goods, it is un 
portsnt that the oetels torni 
ing the moulds should not be 
readily acted on by sulphur 
during the beoting as a por 
tion of the sulphur would be 
abstracted, and leave a stain 
of the metalhc aulpVude on the 
goods consequently sheets Ptc aif 

of packing li cured in the 

press are prevented from coming into nest 30 minutes the temperature may 
contact with the metal by sheets of be allowed to nee to 116^-121® C 
cloth or paper Tin is the most (210^ 350” F ) whichis msmtainedfor 
conienient metal for reeutmg the 1 2 hours the temperature is again 
action of sulphur, one sulphide being gradually raised Co 1J5” I44”C (2S0” 
white, Indicates the suitability of zinc ^0” P ) and kept constant for 1 2 
for coating moulds, etc AUnewzme hours Neiy thick masses of rubber 
Surfaces uould be well cleaned before may require several hours for curing 
use, ngood plan is to duet them over BeetstoorepidlychaDgsdeaiuebluters 
with sulphur and Freuch chalk and or sponginess follow^ with bursting 
heat them m the steam cure several of the mass, eves if enclosed in strong 
times, or theygivenie tovery trouble iron moulcb Tulcanite or ebonite is 
some biiatenng Boding with caustic finished off at I j9® C (200* F) 
soda helps to prevent this but is not (3) Patkes process of vulcanising 
certain m its action Brass moulds with cblonde of sulphur u estensively 
should be well tinned Fboute or used for surface cunng, such as single 
hard cured nibber farms very conve testutes for garments, and suaiy 
meat moulds, well adapted where me vtoall arhcles manufactured from man 
talhc surfaces would ^ objectiosable ucated sheet rubber, as totucco 
from staaung, etc Stams from tm pouches, tubing, nngs, etc The 
moulds or tinned surfaces are removed chloride b mixed with 30 40 tunes ita 
by leaving the cured articles id hydro bulk of carbon baiilphide for ordinary 
chloric acid for some hours febnes , but for eobd rubber goods 

(2) Canvas hose is someluneii cured much more dilute solutions must be 
by passing steam through it the used and a longer immersion allowed 
strength of the fibres is less affected, than with stronger eolutions smoe the 
and the liability to loosen the coaUi^ suifacea would w overcured, and crack 
by dampness through the fabric iv en Clil<ST.de of sulphur in vapour is pre 
tirely avoided as thesteam comes into lershle in many cases to the mixture 
contact with the rubber siirfaces only w carbon bisulphjde Thearbclesare 
In water and steam heatup, the titeosuspended in a lead Imed chamber 
temperatures are now mdicatM wellTBimsfaedwithsheUac, and heated 
thermometers, pressiire-gaugea boi^ by steam pipes the chloride is gently 
found unreliable It is usual to Teach evaporated, either by pUemg it in an 
the maxunum gradually, so as to allow open dish on the steam pipes, or by 
the aiUcIes to get thoroughly warm ’ usmg a stnall retort, the end of the 
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tubulure of which pasws into the 
chamber The chloride la evaporated 
by » smail gas burner Chhxute, 
bromine, hypochlorousacid.andaeieral 
other vapours, can be uEud in the Eame 
way Although Parkev uses these 
vapours with golventa of rubber Ubef 
act equally ’veil, and ic many cases 
more certainly, without them 

Several improvements for curing 
double testurea have been recently in 
troduced the most important of which 
13 the Silvertown process This con 
siat0 in passing the rubber surface of 
each piece to be united over » roller 
revolving in a mixture of chloride of 
sulphur and bisulphide of carbon the 
acid louture doe: not come into con 
tact with the fabrics, so tliat no injuiy 
can happen either to the cedour or (be 
fibres and the most delicate tissues 
can be treated Another proccbS 
patented by Anderson and Abbott 
effects the curing hy suspending the 
ishrics or compjetud ^rmeuts m s 
chamber which u aftemard ebar^ 
with the \ apuurs of chloride of sulphur 
It IS questioiiahle how far this method 
can be depended upon without injury 
to the fabrics ll cheoolouisaredis 
charged by the chloride of sulphur, 
they are brought back by placiuj, a dish 
of hqiul ammonia m thediying room 
bingle textures sre cured by passing 
the coated surface orera roller, rerule 
ing ID the cunng mixture as above 
The fabrics are run on to a largedrum 
and the cured surface, which is atill 
sticky, is kept from coming into con 
tact with the cloth surface by msLii^ 
the drum pick up a roller whenever its 
arms pass the frame which sap|:s>rta 
them, so that between each two layers 
of material there is a space of about 
2 m as soon as the bisulphide hm 
nearly all evaporated the fafinca are 
run on to a roller foi hanging up 
India rubber, Faints or Var 
nishes — India nibb& paints or var 
tushes can be made by cmvicg pi^m^ts 
with a little thin solution m some 
easily volatile solvent after the sol 
vent has evaporated, the film of rubber 
can be cured by the application of a 


I little of the cold curing liquid 

' pigments easily retain their colours 
^hcn applied m Ihis nay , but if 
mixed up with oil they are not so 
elastic after a httle exposure, and 
become harsh, and crack 

Varnishing India rubber 
' Textures — Single textures, when 
cured, are well wiped over, and Tar 
mailed with shellac dissolved with 
liquid ammonia in water Lampblack 
IS added for black goods , bleached 
shcZlu, or aeedlac la best suited fer 
white or light coloured goods The 
laruisliuig 18 performed ty pa8«irig the 
febnea over a roller running m a trough 
of lamisb, or better still by letting 
the varnish fall on the rubber surface 
It spreacU of itself, the exce«8 being 
nmoied ly passing under a close 
fittiug scraper or pim It is dried by 
ruuiung over a Urge drum orcyhuder, 
heated W steam baiall articles are 
\aniuhca by a soft sponge 

lad.s rubber Tex 
turee —Cured or uuoured fabrics are 
j lined for gsruient nwkmg and other 
articles by eementmg together with 
tlim solutiou Cainpliene was largely 
Used > fair yean ago for softening the 
e^s of rubber for uniting It leaves 
the I ubber more sticky than any other 
solvent does Its present price pre- 
cludca its use on a lurge scale Several 
coatings are applied each beingallowed 
to gel nearly dry before the next is 

rubbed on the t« o adhesn e surfaces 
are theu well rolled down by nilnual 
labour, and the excesB of cement which 
oases out is rubbed off, when nearly 
diy, by a piece of maetieated block 

• rubbo- Double texturesarestnpped, 

I BO as to cement the rubber surfacesi 
ly applying first a httle solvent, which 
j reni&rs the stnpping-off easier In 
I spreaduig it is necessary to coat one 
I of the fabrics with less pressure, so « 
not to drive the rubber into the 
meshes of the cloth Such coatings 
are Bpecially designated “ stripping 
coats \\ ithout such arrangement, 

double tcTtures could not be made 
I with watertight seams 

Testing Cured Goods —Well 
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curednibBerghouldswellbutElighUyin t 
coal tar naphtha and leave no unpnnt j 
of the finger nail when pressed into it | 
Oo stretching, Jt should draw «wt 
evealy , sudden or gradual eitensioa 
should produce but little, if any, 
permanent elongation iSefects in 
cnrmg are air cavities and bhstera due 
to msufScient sulphur, heat or moia 
ture, when the articles toay be spoilt 
and soft, though tolerably well cured 
Over curing imparts a harshness to 
the surface Under cured rubber is 
clammy more or leas adhesive when 
the freshly cut edges are prMised 
together swells readily in u aphtha, 
and retains » considerate elmigation 
00 stretching BuSera, springa etc 
arc tried lo a screw press tor l«o or 
three days Dinng dresses SshiDg 
boots, powder bags etc ' *”-> — *»- 
water, aud allowed 


filled with 


toltaudforieteml 
hours Steam u 
used for those 
articles made o{ 
solid rubber any 
defect IS rendered 
visible in a few 
nunutea by damp 
spots appean^ on 
the surface ¥vt 
hosa and other 
strong tubes are 
tested by forcing 
water m until the 
required presatire 

gauge Defective 
proofing IS shown 
by taking a piece 
of the fabric, with 
the rubber Sur "" 

face upwards if a 

single texture, and placing it over a 
sieve or deep hoop so fts to hold water 
after gome hours, w ater will has e leaAcd 
through to the under side, if the proof 
mg IS uoperfect A test used by the 
Admiralty for vulcanioed rubber and 
sheeting is as follows The sample is 
placed in a hot-air oven B (Pig 248) 
through the cover C passes a thermo 
meter T, reaching down to vnthm a 



vety short distance of the surface of 
the sample, wluch should re»t on a 
flat day tile, reaclnng about half way 
up as shown by the dotted line The 
temperature IS first raised to 132° C 
(270° t ) the sample is pkcerl in the 
oven, and the daoipers arc carefully 
adjusted, so tliat this temperature can 
be kept constant for one hour A 
Bunsen a burner is a convenient method 
of beating Ko stickiness should be 
perceptible with a perfectly cured 
sample, when after heating it has 
cooled down to the tempemture of 

Aa petroleum acts energetically on 
vulcani ed rubber steam salves for 
mannsand other engines bavebecome 
specialities with the leading india 
rubbermasufseturera Tbedistention 
produced by these minersl oils at 
lOd°C (212° F ) affords a ready test 
for the suitability of a compoimtZ for 
steam valves a good valve should 
remaui firm and swell slightly after 
several hours 

Effloresceut sulphur is removed 
from the surface of vulcanised goods 
by boiliug for some time i& a strong 
aqueous solutiou of caustic soda 
Fabrics are washed over with the 
samescdution andwrll dried Carbon 
bisulphide can be u<ed for this same 
purpose The bcoluig process is called 
‘‘devulcaiustsg, but more correctly 
13 desulphurising Xleodonsing la 
effected by exposing the goods Co air 
attd charcoal bleaching is rapidly 
performed by expofium to sunlight in 
the open air 

L Pigments — A manufacturer 
should know whether his pigments 
ore what they are represented to be 
Tlie following aimple tests will answer 
generally for the more important — 

Sublimed or flowers of sulphur, 
stirred into diatilled water should 
only shghtly redden htmus paper, as 
sulphuioue acid modifier the action m 
eiini% It should entirely disappear 
when heated, and should readily yield 
about 60-70 per cent of its weight 
to luaulplude of carbon Ground 
Biilfdiur has been lately introduced as 
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s Fuhstitute for the abore It ag re c a 
with it except in that it encmlv 
duacices m a little buulptude of 
carbon It should be a tncee accept 
able acenl for curing than the pre 
ceding 'Elk of sulphur shouldcntirely 
diaSolre in biaulphide of carbcui ai^ 
disappear when heated is a pt^otlaai 
diah 

Sulphide of antitnony i* readily 
soluble in sulphide of ammonnun A 
solution of tartanc aad choold take 
up only a Btnall proportion of soluble 
S^ts or osidcs ecfaich are jx^ipitable 
ly Bulphnrettod hydrogen from this 
solntics fcr e'bmaQon Boalphide 
of earboa should remors 2o--f0 per 
cent of sulphur and leare a perfectly 
hnght red readue 

bade of one <ba^eD up n a ie»U 
tube arith sulphide of anaoniuni 
should be onlr alishtly darkened hy 
traces of lead and iron. A »hgbt 
la-oluhle rradue (siha, sulphate of 
lead, etc.) should reznain tfter treat 
meat mth dilute sulphunc acid The 
filtered solution seucralised vich 
amaonia and the sane added in 
excess and left in a wares room for 
tome tune should show oniT a slight 
deposit of hrdraied xeaquioxide of 
iron The filtered solttuon strongly 
acidified With nimc acid treated enih 
solution of molybdate of aaiQ>onja,and 
allowed to remain in a wans plan for 
24 hours should yield only a va-y 
sliohCTellowprcapitate due Co araenic 

White lead and Ltbarge if pure 
dissolve readilj in nitnc acid. Com 
tnertnal hthai^ yield* an uuotuble 
residue (fine sand, etc ) of 1" IS per 
cent Insoluble matter* in white lead 
ought to be nuigruficant It u soma, 
tunes adulterated with sulphate* of 
ume and fcaiyt^ The mtne amd 
solution submitted to the action of 
sulphuretted hydrt^n for a lot^ time 
and the clear portion evaporated, 
should show but a very slight residue 
principally iron. 

Red le^ dige-ted for a short time I 
with futntng nitnc acid and then I 
largely diluted with water should ( 
dissolve eaaly The solution, treated 


as abore should give little or oo 
residue when the liquid filtered off is 
evaporated It is not so largely 
adultented as has been stated 

Caustic hme should effervesce but 
shghtly with hydrochloric acid, and 
should leave a small quantity of iin 
diasolrod matter (sihoa and sm^ 
pteces of flint) Hydrated carhsnate 
of magnesis is entirely soluble in 
dilute sulphuric acid lime if present 
should not exceed 1-1 per cent. The 
)o*s dae to carbonic acid u about S3 
per cent and to water 50 per cent 
To teat for tneo-ture a weighed 
qnantitT of the suttetanee is plac^ in 
a do#iocst<^ for about '’4 houra The 
salphonc acuf us the dnh al»orbs the 
mobtore and the sample >* reweighed 
Moisture u pigmesU u a eource of 
eenous tronble csonssquently every 
thing should be well dned, sad kept 
free trom damp ks sulphur oadises 
on expevure to the air e-pecially in s 
wans place it should be kept well 
covered op when eftad 

Tbepigmenc which are iBOonwuMd 
with rubber and mlphur havedifffereat 
efibet. as they tnar retard or s^t 
the vulcnnioag Red lead end wnit^ 
lead assLt the curing probably bv 
forming sulphurous acid when heated 
with the sulphur or by giving up 
their oxygen to the rubber Thev are 
converted into sulphides by wnng 
Caustic lime end magseaa (hydrates) 
have an accelerating influence, when 
used in emaU quantitie. in laigrr 
qiiantiti^ lune will yield hard com* 
pounds at much lower temperaturee^ 
and in ehortex tune for curing than if 
Eulpbur alone had been ti^ 

Eubstancee are probably converts 

into sulfihidt* for when a 1"®*^ 

4>via rwl^ier i* broken and slightiv 
motteoed with anaod di- tinct traces 
of eulfdiiirettod hydrogen are jKSiCp 
bNe Chrbonates of tone (whitu^l 
and pai^esia (hydrated carbonate) do 
not b^VB in this way Jlagaeoa 
hardens the rubber, by its abeorptt" 
prapetbes , and the same may 
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curing It IS Dol certAin whether it w | articlea arc convemcntly formed hy 
coDverled into sulphide, although repeatedly dipping moulds or forma 
rubbers containing much oside of zinc I into a solution of indu rubber, and 
require more sulphur If the osygeu * drying after each immersion until tlie 
were liberated in the sime way at I required thickness has been giien to 
with lead osides, or raustic lime, a I the article 

similar result might be expected , IhiB | Stats are formed by perforating the 
not being the case, it is possihle that I calendered sheet by punches,, so as to 
if a sulphur acid be formed, il u. laLen I giTC tlie required derice , the design 
up by the sine is first atCBcilled la chalk or ivhjling 

Moulding, etc — Few shapedarti on the sheet, the parts are removed 
cles can be curiid V, ith certainly without so as to leave the design or pattern, 
some support Compounds which are when it is cured in French chalk 
sufficiently firm to retain Ihcir sbiM Compressed paper pulp, plaster of 
tolerably iveJl, when heated, arc sHiJiuj ( Pans, and vulcanised rubber itself are 
imbedded in French chalk , most frequently employed for moulds m 
articles, however, ire cured in moulds, ! curing Vulcanite sheets are cured 
either of iron or of brass, having the between sheets of pure tin foil, smeared 
euct size aad form of Che required ever with lard oil or, Co avoid soilmg 
article For solid goods, the rubber with metal, somettmea hetwres sheets 
u forced into the mouldi under pres of hard cured rubber 
sure which u kept up untd they are The phes of belting, hose, hemp or 
cured Hollow goods are placM in rope packing, etc , are put together by 
the moulds tn segmects, which are ' maotu) labour each ply u well rolled 
joined together, and before being down by pressure Corrugated rollers 
closed up, a hUla weter or carbonate I ore eometiaes used to give rough 
of ammonia is introduced the article i surfaces to washed or calendered 
is then placed in its proper mould, sheets of rubber Rubber compounds 
damped etc , ready for cunsg Ibe j are frequently calendered on fabrics 
water or ammonia espeinde during the I which are cured with the goods, end 
beating, and causes the rubber to I stripped off afterwards This stripping 
completely dll up the mould BuSers, is facilitated by well damping the 
spnogs, aud usabera, are moulded to cloth with water , if this isineiPectua], 
long (^hndncal iron moulds, accurauly a little naphtha should he applied 
turned inside , a spindle passing after thoroughly drying off the water 
through the centre forms the required In euch cases, the fahne itself forma 
hole, and serves to clamp the ends of the mould by keeping the article m 
the moulds tightly together, wb*® shape Telegraph wire is kept cylia- 
cured, the sprmga are remorf from drt^ ly a lappmg of felt or other 
the moulds, and cut up in a lathe fabric 

into washers, or any desired thickness A very convement metal or alloy 
of buffers An unsoiled thin calendered for moulds or ehape^ is a mixture of 
sheet IS sometimes rolled up on a tm and lead, which can be recast with 
spindle or mandril, taking care to trifling lose for any altered design 
exclude all air from the folds, and The stain left by iron moulds can be 
rolling evenly on a hard surface a removed by dilute sulphurtc acid 
binding of cloth la apphed as tightly Dipping forms or moulds into solu 
as possible, which serves aa a mould in tions of rubber, and allowing the 
curing Small washers or rmgs are oolvent to evaporate, is a very con 
cut from these m the same way as venient way of obtammg many bmail 
buffers, a wooden mandril nr spiodle mticles, which are required to be 
bemg passed through the centr^ hole seaml^ and smooth , the mould is 
formed by the wire or rod on which removed either before or after the 
Ahe Jihspy iar JisiU' Aiinal' - aiawdramnlaimssns' 
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^u]faIute IB stamped into aanons 
forms or dences by cuttmg-die* , the 
hard cured material is made warm 
before being placed in the press , the 
dies are made of n-ell tempered steel 
Combe and similar articlesare stamped 
out bj cutting dies in the same way 
Tubing or sheet can be readily bent to 
any required form, when heated oyer 
a gas ]et, until it becomes soft In a 
lathe, vulcamte admits of being tamed 
or worked like wood or metal It is 
polished by means of a cloth buB^ 
running at about 800 rerolntions a 
minute, with brick du«t andod ^ul 
c&aite u used ler laaoditoe^ lor aerat 
lines of telegraph, cells for galravic ' 
batteries, photographic batba, etc i 
Battery cells and losuUtna are te«t^ I 
electrically by beuig tiled with water, ^ 
alichtly saduiated with auiphuncacid 
Vulcanite has almost sstirsly replaced 
glaea tor factional electne macunes 
VrUh the ordinary silk rubber it 
yields negatire electacity 

The mncipal articles made from 
soft rulwr are ralres, sprisge, buAere, 
washers, tubing packi^, and telegraph 
wire , epread on cloth, it is largely 
used for pontoons, garmente balloons, 
dmng dresses, sheeting, garden ho>e, 
oa&ru peckisg belting, inrsiid mac 
treases, etc l^rom b^d rubber er 
ebonite, acid pumps, battery telk^ 
insulators tubing, rod, sheet, photo 
graphic surgical and sundry resseU 
lor holding chemicsi liquids Kamp- 
tulicon is manufactured by inccwpora 
ting cork dust with waste rubber ^see 
Flooeclotb) 

Be^orkmg Bubbei Coin 

pounds. — For some years p3«t, india 
rubber manufacturers have endeavoured 
to utilise the parrago of vulcanised rub- 
ber, old valves packing etc Soinfenor 
u the product that it is only suitable 
for very low class goods hence st is 
that old Tulcamsed rubber realises euch 
a small price compared with the new 
article Numerous patents have been 
devoted to the object, luch as gnnding 
with water, naphtha cauatioaltaliee, 
acids etc Generally the rubber ts 
ground dry between a strong pair of 


I gtinding rolls Ground waste being 
I haUe to Bpoutaneous combustion, it 
should be carefully watched, and kept 
m a cool place A short time ago, 
it was much used for stuffing chairs, 
etc Nuueroui cheap articles are cow 
made fFOm ground waste, by aggluti- 
nating with dough or solution, com 
pressing, and curing Compounds 
containing ground wa^te cure more 
readily Chan fresh rubber la par- 
cluwing rubber for reworking, it is 
difficult to give any very definite teats 
aa to its value Host manufacturers 
I mark their goods, which is of great use 
(D eeiectiog old valves, buderr, etc 
Ho^e-cuttisgvacd belting, before being 
cu^ed are ground up together, and 
arv very useful for poking, to with 
aUnd attrition or other rough treat 
meot As woollen cuttings cause 
bhsters sad sposgis&is care must be 
token to eeperete them from cotton 
cuttioge, by sorting or by boilug is 
<»u>tic alleles when the fabnea ar« 
matures of wool and cotton, or ailk 
and cotton Foi^ter ssd Heartfield 
propM«d the use of wool for jndia 
ruboer sponge By heating the wool 
IS eauly ebaned, and the moisture cpT 
pses generated give the rubber a 
hooeycoobed structure 
%Vben vulcanued rubber is strongly 
heated m a closed vessel under pres 
sure for some hours, and the liquids 
I product by its decomposition are dis 
I tilled off by superheated steam, or 
I removed by compression, a soft maes 
Is obtained suitable for incorporating 
with fresh rubber Vulcanite waste 
IS leworked by being finely ground, 
when it can be incorporated with fresh 
nscured material When thoroughly 
cured it cannot be jomted nor re- 
paired but if slightly cured, adhesion 
I between it and new material can be 
j BUcceasfuUy secured Hence large 
I mases should never be cured tho- 
roughly m the first heating 
B.TlbbeC Substitutes ~(a)Crnder 
' the name of “artifiiul rubber, ser«ui 
■ compounds bare been introduced wiGi 
more or less success The basis of tbe 
most important are oaidiaed and vul 
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camsed 01I3 (tee Plookcloth asd On. 
ctOTH) Lakes "improTed artificial 
India rubber oompoued caostata ol 
saponified resin and vulc-iotsed oils, 
which are incoirporated with india- 
rubber or pitta percha, and valcamsed 
in the usual way In Day s improTed 
substitute for india rubber, the oils 
are partiallysaponified byacids andare 
then boated ivith sulphur cte These 
acid compounds csQoat be used m the 
manufacture of fabrics as the heating 
would destroy the fibre Bruce 
ren s thmolme nr vulcanised ml con 
eiats of linseed oil or other dryii^ oils 
vulcanised by adding sulphur at high 
temperatures Oils vulcanised 
chloride of sulphur are obtained by 
treating similar oils with ctUonnated 
sulphur or sulphur chlondu the 
principal obiectioD to these compounds 
IS their acid qualities which prevent 
their be ng used with fabrics orcerUin 
pigments Leather panngs and wool 
nave been proposed at sub>titutes 
when previously treated with cbtonde 
of sulphur or heated m taoluu sul 
pbur Oxidised oils hare sIm been 
raoMved but have not been so success 
fully employed A material called 
vulcanised fibre hae lately been 
introduced It consuu of aoiinal or 
vegetable fibre paper pulp etc nuied 
with vulcanised oil sud glycenoe and 
calendered or sprKid by a maclane | 
(h) A BuKiUnce veiy like rubber 
can be made of hnseed oil or fish oil 
and sulphur About an ounce of 1 
sulphur to a pint of oil I 

Tubing — The paste os»d m maA 
iQg tubes maybe composed of 69 parte 
of caoutchouc 35 of oxide of zinc 5 j 
of sulphur an 1 1 of pulv erulent lime 
The strips of caoutchouc are first 
sprinkled with powdered talc to prevent 
their sticking to render them more 
homogeneous they are usually placed 
foraa hour upon a hoUow table heated 
bysteaiDupto250°b Aatnpisfblded 
double to a breadth pn'oportionate to 
the diameter of the tube and the e^es 
cut with si ears The incisum throng 
the two Ihicki (.s.^e3 n niaile at an 
lag’it -lA tiF -w/Ai Milt •"ioAaw> tA viufc 


side, and consequently of 135® with 
the other Fig 2-19 11 hen the cylm 

dneal form is given to the piece by 
me-uta of an iron rod the two surfaces 
of the section fit each other, as shown 
in Fig 250, and a pressure with a bar, 
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ora few blows with a fiat rule is all 
Ibnt 18 required to make the edges 
adhere 6rm)y 

The (ubM are in this nay made 
upon smooth iron rods from 5 to 15 
mm in diameter ami frem 10 to 13 
metres in length and sprinkled with 
talc H ben the joint is efiected the 
tubes are wrapped in a cloth and 
vulcanised by heating them for an hour 
and a half or two hours to a tempera 
tureof 270®to 286®P four hundredths 
of aulpbur having been introduced into 
the paste at temperatures varying from 
105° to 212° F For Ibie purpose the 
lubes with their rods are placed in a 
vertiud cylinder from 12 to IS^ metres 
m height and hermetically closed 
Steam is then introduced, and the 
temperature kept at 273° F by means 
of a gauge indreatmg a pressure of three 
atmoepheres When the tubes have 
cooled therodsarawithdmiro Should 
the tube stick to the rod the adhesion 
IS destroyed by lujectmg water between 
them with a small hand pump 

Solvents for Rubber — (n) These 
are ether {free from alcohol) chloro 
form bisulphide of carbon coal napK 
tha and rectified oil of turpentine 
By long boiling in water rubber softens, 
s VelL> and becomes more soluble m 
its peculiar menstrua but when ex 
posed to the air it speedily resumes 
ita pnstme consistence and volume 
Oil of turpentine diosolves caoutchouc 
only when the oil is very pure and 
I wfJh Akit -Kf^i-cjiViuri vA 5«srt Aue 
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ordinary oU of turpentine of commerce 
cause® miiarublci ta sneU ratber 
than to become dissolved In order 
to prevent the visco®iU of the mdia 
rubber when e\aporated from its solu 
tiOD one part of caoutchouc i« irwked 
up with tn o parts of turpcntii e roto 
a thin paste to nhich is added f part 
of a 1 ot concentrated solution <5 gul 
phurel of potass um in water the 
yellow liquid formed leaves the caont 
chouc perfectly elastic and without 
any viscosity The solutions of caout 
cbouo in coal tar naphtlia and benzo 
line are most suited to unite pieces of 
caoutchouc but the odour of the 
solisnU IS percept hJe for s Ion; time 
Biaulphide of carbon u the be«t aobeDl 
for caoutchouc This Mlufioa owing 
to the volatility of the menstruum soou 
drtea learuig the latter tu ts natural 
state tVhea alcohol is mixed with 
biaulplude of carbon the fatter doee 
not any longer dissolve the caoutchouc 
but simply softens it and renders it 
capable of being more readily vulcan 
ised A!ooholalsoprecipitate»solutiona 
of caoutchouc %Vhen caoutchouc is 
treated with hot oaphtha distilled from 
I native petroleum or coal tar it swells 
to 80 times its former bulk and if 
then triturated with a pestle and 

E rested through a sieve it affords a 
omogeneous vamUh the eame that 
is used in preparing the patent water- 
proof cloth of Macintosh Caoutchouc 
dissolves in the fixed oils such as 
linseed oil but the vamisb has not the 
property of becoming concrete on ex 
posure to the air Caoutchouc melb 
at a heat of about 2S6° or 260 °P after 
ithasbeCQ melted it doesnot-solidjfy 
on coohng but forms a auchy mass 
which does not become solid ereo when 
exposed to tbe air for months Owing 
to this property itfurmehesaraluaWe 
material for the luting of sti^^i-cockB 
and joints intended to remaic amtight 
and jet he movable 

(J) The solvents of India rubber have 
already been alluded to Those chie^ 
used are solvent naphtha (sp gr 
0 850 at 60° F boilmg at 210° 250° 
F , and leaving no more than 10 per 


cent residue at 320° I ) shale spirit 
and benzol Mixed with punded solid 
paraffin by gnnding together rubber 
will acquire the property of melting 
by heat and setting solid agam when 
coided Solubility is promoted by 
grinding or working Raw or washed 
rubber la less soluble than that masti 
cated or ground and well ground 
rubber is more easily taken up than 
that which has been less n orbed All 
descriptions of raw rubber m the 
same stages of manufacture do not 
exhibit the same degree of solubility 
ibe better qualities are leas soluble 
than the inferior Generally washed 
rubber a used ioT dljsolrzcgfor water 
proofing There is no doubt that in 
the case of Para rubber and some of 
the other cleaner k nds the process cf 
waabmg could be dupessed with 

E roTidM the raw article could be freed 
om adheniig dirt crushed between 
gnudere and afterwards hung up in 
a dry and warm room to season The 
mixture of india rubber and solvect u 
techmcally kno vuas solution when 
thiD and as cement when thick 
When pigments are to he meorpor 
ated with the solution the easiest 
plan in most cases is to grind the 
rubber and pigments together run 
out into a tW sheet and d gest m 
naphtha with a slight stirncg as it la 
added The fimshmg is performed by 
dough mixern or rollers after which 
for the better class of goods tbe 
softened mass is forced thmugb wire 
gauze by means of a powerful screw 
pres* Coloured solution* are some 
times used as paints the dry pigments 
are m xed m w th the rubb^ in a 
volatile aolvcQt The stiff solution of 
rubber used for spreading is techm 
cally called dough In handling 
*I>M the workman uses a ] ttle soap 
eo as to prevent it sticking to his 
ficgnrv 

Punching Bard Rubber — I 
recently discovered something which 
was entirely new to me and may be to 
otliers bocie time ago I was in the 


dectneal 
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!iar<l rubhcr insulatoi-s to get out On | 
account of the well kiio\^ n tcntlency of 
this niaternl to curl up when heated [ 
sufhci’ntly to be hamlled in the pre^ j 
witliout (Unger of cricking I did not 
(Ure to do much in the nay of jnercuig ' 
and blanking dies One piece iti parti 
cularnass lery airknai^ and, coDse I 
queuth rather espensive one to make 
by iiand and n as reijuired m quantities 
large enough to warrant trying deeper j 
ate remedies 

I thought the matter oxer, end 
decided to try tl e effect of heating 
the puncinugs and cooling thembetn een ' 
flattening die-- m a foot press I had 
a (In, mide, piercing and bUn^iiig the 
lece The puDchings I mnst eay 
111 not look Tery encouraging— -they 
11 ere of uearU eveiy possible shape, 
ewpt flit I rigged up a gas stoxe 
fiijd t pnn of water by the foot presa 
and threw in a handful of stampings, 
set up tho 6,itCciiiiig dies and got 
rcuKlT for opemtion Imagine my 
suipiKe iihcnl pickeii a fen stampings 
out of the hot nater and found them , 
perfectly flat without ecer seeing the | 
^ttening dies I do not mean ap | 
prosimately flat, but as nearly flat as ^ 
the sheet of rubber they were punched . 
from, iTith no nags arouud the nerced 
holes, noi anything that nouW eren I 
allow fiotn which sid» they were 
punched fsince then we have had 
no trouble in making even difBcnlt 
stampings from liard rubber, the “hot I 
water liith lenricg uothiog to be 

Tin-, may be an old tnek to some, 
but I believe the majority of reailere 
are not acquainted with this, simple ' 
and effective traattnent Aiuencan 
Maclumst ) 

To tntuke Articles of RulilieT 
Odourless — Cover both aides of the 
article inth a thin layer of anunal rhar 
coal, and heat it together wtUi the 
amuuil charcoal to from 122'’ to HO'^F 
for 3 to 4 hours 

Rubber Toys — In making ordm 
»ry hollow rubber balls, the sheet of 
prepared rubber is cut into pieces with 
rounded Sides and two points {double 


convex), tlirce pieces usually going to 
B ball The <^gea are wetted with 
rubber solutioo (rubber dissolved in 
napbtha) anil the joints pressed firmly 
together Wlien tlua is done, there 
IS little resemblance to a ball the 
article being more like a 1 irge Brazil 
nut Just before closing the last 
opening a small quantity of carbonate 
of amtuonu u put lUside, this sub 
stance giiing off a vapour when heated, 
the vapour having suihcient force (in 
coufinement) to force out the walls of 
the ball to a round or any other shape 
desired After tins substance is in 
eerted the opcuing u closed making 
tlie inteaded ball air tight The 
I rubber article u now put into an iron 
I mould of the sue ind shape of hall 
I required, and the moulds are packed 
infniiDes togoiuto a xulcani'er Iron 
rods are used to keep the moulds is 
. place and closed in the frames Care 
must f>e u»ed lo thi>>, as wbsa the 
I heatufell.consiclerableforceueserted 
I m the moulds and quite a heavy and 
well made frame is required to resist 
this If a hioulil gets out of place, 
there will be some nsk, and the work 
of the ahole frame will be spoiled 
Ob afteniarda coming out of the 
mould, each ball will be found of 
perfect shape with no visible marks of 
joints, except a slight ndge due to 
the joint m the mould itself This 
ndge is ground off with a stone used 
for this work Rubber aminals and 
dolls (bolloir) are made in the same 
way except that the cut pieces of 
sheet are of different suitable shapes, 

I and tho moulds differ accordingly 
Some makers uiatead of carbonate of 
I ammonia use aaimonia water or even 
I plain water, the heat of the vnlcaniser 
I being sufficient to convert water to 
I steam The moulds, too, can be of 
I plaster of Pans, if only one or two 
epecimeus are required 
I The rubber sheet a=ed for toys is 
' gddom, if ever, pure rubber “Fillers 
are nsed in the manufacture, these 
being a powdered adulterant, such as 
nne enljffixte,. calcium sulphate,, chalk,, 
day, tai^ magnesia, silica and barium 
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sulphate Sulphur liiavariaUj added 
for the rulatoLiag effect 

The painting of rubber toys is done 
with spirit Tarnish in winch suitable 
colours hare been mixed Oi) paiot 
must not be used, as oU has a destruc 
live action This painting is, of course 
purely decoratire and external If 
a coloured rubber is required, the 
p^meat is added in the mauutactiire 
of the eteet material 


Induction’ Coils 

A\ electrified wire IS capable of exciting 
® cumaC la another wire placed near 
It. but not in contact, and such a 
current la termed an induced current 
Induced correutk generally hare a 
Tcij high electromofiTe force, and are 
capable of aparbing across fir greater 
apucea than can be accomplished by 
ordinary battery currents An indue 
txin coil consists of a cylindrical bobbin 
with an iron tore, aumnunded Jin-t by 
a prunary coil of stout «ure and then 
by a secondary coU of very fine wire, 
carefully losUMted between the diSer- 
ent parts The pninaiy coil is joined 
to toe terminals of some Suiiseu or 
OroreoelU, and lacludssaniDterruptor 
(coQtaci breaker) and a commutator 
The object of the former is to re- 
peatedly Aod rapidly male and break 
tile pnoiary circuit The pniaary 
coil, destin^ to carry strong currents, 
sod produce a powerful inagiiedo field 
at the centre u made in a few turns, 
ao as to lessen resutance and avoid 
self ioductiMi of the primaiy cuireat 
The iron core whose value depends 
upon Its great co efficient of ma^ictic 
induct on, u best made of a bundle of 
fide wire» to avoid induction currents 
The secondary coll is made lu many 
turna that the co efficient of mutu^ 
induction may be large its increased 
resistance being immatenal in the 
presence of such grKit electro motive 
force With tlicse general etplvna 
tiODa the construction of induction 
omls may be entered upon the m 
formation being mamly condensed from 
Dyera practical httic boob 

Primary CoU — Prejwire a j»per 
lube about 4 in long and | m dia- 
mfitO', and wind on it 2 or d hyers of 
copper wire covered with cotton, and 
of the sise of ordinary bell wire A 
butdiog ecrew ittacbeil to e.ich end 
of the wire, as shown in Iig 251 by 
which means it can be united to a 
hMteij 3be piper tube upon which 
tha wire 13 wouml is filled up mth a 
buiidle of irou w ire n 
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Serondiry Coil — IVeiwrc a second 
paper tube of aimiHr length to that m 
the centre of the pnmary coil but 
large enough m diameter to slide over 




It Fit 2 diKca of wood on the endi of 
tins tube and then wind on *> or b 
iayera of cotton covered copper wire 
about the site of stout paeXthread, f 
and attach binding screws to its begin 
ring and end (Fig 232) If the pn 
mary coil be at 
Inched to a bat 
Cerr and contact 
be hrohcu rapidly 
dietuict shocks 
nt} bo felt from 
the induction coil 
Thus are construe 
ted the coils of 
electro toagnetic 



cal and experimental purposes But 
such are not intensity coiU for their 
node of construction involves the loss 
o! nearly all the electrical current 
excit^ III Che wires of Khich they are 
composed 

Intensity Coils — The ports of 
an intensity cwl are red pnmeiy 
coil, secomlary coil iron bundle or 
core, contact breaker coudeuser.pefes 
tal or base and commutator The 
dimensions given may be considerably 
varied without impairing theefEmcDi^ 
of the apparatus 

Jlcd — The reel consists of a hollow 
cylinder or tube with a ei^uare cw 
circular pUte firmly fixed on each end 
The cylinder is formed of paper and 
the plates or reel ends of gutta peicha 
or ebonite The reel ends are flat and 
not less than | m thick if circular, 
a facet is made on the ef^e of each, so 
that »heu the reel is lOinpleteit may 
ntansl jJaadOy rui the ji'destaJ The 


h»lc tliTDUgh tlie centre if the reel 
ends IS turned perfectly tiuc, so as to 
fit the outside of the cylinder and a 
shoulder is left on the outer face euffi 
cient to prevent the paper cylinder 
from being pushed tlirough the ends 
vrhen being fastened on Ihereel ends 
may be 4J in m diameter if circular 
or 4 in by 4 ID if square They can 
he glued to the paper cy Under The 
cyhnder u formed of cartndge paper 
cut into along strip and when gummed 
or parted on one side, wound round 
a rod i to diameter iV hen properly 
done, a firm tube 7 in long, 1 in 
diameter and about ^ m thick is 
obtaiued This is allowcil to dry tbo 
roughly and the ends are cut at right 
angles to the axis The ends are 
firtnl) fastened to the cylinder in 
order to etlect tbs, the boles through 
the discs are slightly Upered, the 
larger dunenatona being towards the 
shoulder Before fixing the paper 
cylinder a slightly conical plug js 
provideil fittii^ the inside of the 
cyliudei 11 hen the parts are ready 
and carefully coated with the glue, 
they are put together end the corneal 
plug IS gnulusUy pressed into the end 
of the cylinder which will expand it 
a bttle, and force it into close contact 
with the sides of the hole in the disc 
it reniaitia in this position until the 
glue IS thorouglily set, when the plug 
can be remov^ The reel is provided 
mtha hollow groove in the edges of 
the discs, il circular to rereive the 
pieces of catgut coid that are to fasten 
It to the base if square they can be 
fastened by screwa 2 boles are dnlled 
through one end of the reel to allow 
the pnmaiy wire to he passed through , 
these should be about | in diameter 
and somenbat oblique in direction, so 
that tlie wire where passed through 
the reel end may not be at right angles 
with the MIS of the ree) 

fVwiary Coif — The pnmary coil 
consists of ho 16 cotton covered 
copqier wire averaging about 18 yd to 
the lb One eud of the wire is pass^ 
from the inside through one hole iii 
tbered euil soaa Jr> joippri 6 nrflAc , 
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and the wxre ts then carefuJff irotind 
o>cr the cylinder up to the other end 
and back again so as to form 2 layers 
one oTcr tlie other When completed 
the remaining end of the wire xspa^cd 
through the second hole la the reel 
end Before putting on the wire fit 
a wooden or metall c rod inside the 
paper cylinder of the reel or the 
cylinder is likely to be damaged by the 
force required to wind the wire round 
It IVlien the primary wire is on it 
13 Tarni«hed with 2 or d succesaire 
coats of ehellar disaolred m spinU of 
wine care being taken that one coat is 
thoroughly dry before another is put 
on The first coat should be thin so 
as to bo readily absorbed by the corer 
mg of the wu-e and conTeyed to the 
nether layer When the rarnish is 
dry and hard the primary wire u 
cohered with a strip of cartridge paper 

S 'eased 2 or 8 t mea over the wire and 
aatened by gum or glue This paper 
must be cut exactly to the width be 
tween the lu^ide faces of the enda of 
the reel asddruua tightly irbec put 
on but not so tightly as to slioir on 
Its surface the interstice* between the 
rows of wire This piper corenog 
when dry is ramished to present a 
smooth C7l ndn&il surface hanng no 
space between it and the inside face of 
the reel ends Shellac ramisb forms 
a good insulator but is not so eflbctire 
as ordinary black rosm and beeswax 
Th * prepnratiou is rather more difS 
cult to apply, but greatly superior to 
the Tarm»h when done The rosin la 
melted in an earthen ressel and a 
small quantity of beeswax is added to 
it the proportion to be determmed 1^ 
expenment, the use of fhe nai bang 
to dimiiiiBh the friability rf the rosm 
witl out interfermg with it» hardness 
usually about ^ by weight will be 
found su table The rosin and was 
fully melted and heated almost to bod 
ng are poured orer the nire fitiin a 
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peating the appbcatiou until the mix 
ture has completely permested the 
strands and filled upall the interstices 
between the wires If this be done 


neatly the paper corenng may not be 
required When the rosin mixture is 
employed as the insulating material it 
IS conTement to wind the wires on the 
^hnder and insulate before the reel 
ends are fixed on 

Secondary toil — This is formed of 
ho 38 copper wire, covered with Bilk, 
and averapng 180 yd to the oz , the 
quantity required is about 0 oz In 
winding on the reel scrupulous care a 
needed to avoid any break m the wire, 
and any kmk or bend in it The dia 
meter of this wire is 0 0007 in The 
layers of the secondary wire should not 
be carried close up to the end of the 
pnmary coil thus avoiding the possi 
bility of the wire of one lay er sinking 
down to the lerel of that below it 
tVben a layer of wire is finished and 
insulated it is nest to impossible to 
take It OS' again cousequently evety 
care mu^t ^ taken to prevent any 
failure ID winding It on One layer of 
the secondary wire is wound on at a 
time and then coated with the shellac 
raroish orroais mixture IV ben done 
the layer is further meulated by wrap 
ping round oeveral t hickneeees of gutta 
percha tissue or tbn white demy 
papersoaked m the rosui mixture and 
allowed to become hard M hicheeer 
material be used it is cut in strips a 
little wider than tie length of the 
layer of wire it i» to cover and wound 
on tightly but smoothly The length 
of the strip should be such cs to wrap 
3 or 4 times round the coil it is fas 
tened with the varniah or rosin mix 
ture IVlien the requisite quantity of 
mire la pul on 8 or 10 folds of the in 
I sulating paper or t ssue are wrapped 
' round the coil before the oraimenMl 
covOTing of Bilk velvet is applied If 
the wires forming t1 e coil have been 
put on before the reel-euda have been 
fixed to the inner paper cylmder the 
reel endimuBt now be put in place, and 
whe I finnly set the spaces between 
t e en Is of the layers of wua and the 
iiicde of the reel ends are fillel up 
I with the rosm mixture so that the in 
I sulation may be perfect Themmding 
' of lie secondary wire begins at the 
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oppo-iite end of the coil to that at | with each layer To solder 2 ends of 
irhich the iviad)!)g ot the pniairy cod . the oecoiidaiy wire together the silk 
commenced and finishes at Uie end ! coating must be remoreil from each 
where it begin Tlie 2 ends of the I end — the ends brightened by rulting 
wire are wound into helices and the^ | with fine glass piper put side by side 
can be paned tlirough 2 holes in the i in contact w ith each other a small 
reel ends in order that thev may be I piece of tinfoil w ripped round both 
connected with the other part of the I wirc^ moistened with a solution ot 
apparatus [ zinc chlonde and moved over the 

Before wmding the secondary wire j flame of a verj small spirit limp m a 
it IS tested m the following way . few seconds the tmfoil melti. and 
Attach one etid of the wire on the unites tl e wire* Should it be neces 
bobbin (a* it comes from tbe eovera) to sary to apply the wires agiin to the 
one electrode of a battery and the lamp they are first moistened with a 
other end to one of the binding screws fresh portion of zinc ciJonde The 
of a galvanometer The circuitiscom wires should o'crlap each other about 
pitted by uniting the other eJeetjode | lu nfien the soldemig i* coiapkte, 
of the battery with the other binding the silk coienng u carefully repheed 
serewof thegalranometer andif there i /ron Bundle -'■TJur w a bundle of 
be no break m the wire, a deflection of I uncovered iron wires about ho IS 
tlie needle will ensue Should no de ) gauge ijuite straight of esictly eoual 
flection take place the wire muxt l>« | lengthe aid about i in longer tlan 
unwound from the bobbin carefullT , the outside measurement of the coil 
e\aininel an I the break delecte<l and I The ceutre of the coil is filled with 
soldered A^heu the contiiiuity of the { these wires and tlien a short piece of 
wire has been effected winding it on | larger wire carrMug on one end an 
to the leel can be commenced Each non disc about ^ in thick and , in 
layer as wound on and before insu > diameter is pu hed into the centre of 


lated should be tested by the gal< 
meter For tin* operation a different 
course i* adopted The beginning of 
the secondary wire on the reel i* coo 
nested with one of the binding ecn-w* 
of the gilranometer end the end of 
the wire ttiat still remiins on the bub 
bin IS attached to the other landing 
screw as in Fig 253 Tlie 2 end* M 
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the primary coil are connected with 
the battery and it there be no fault 
the needle ot the galvanometerwiU be 
deflected the layer can then be msu 
'orsrt-. •mih *hii. -amo; liuiw*. 


the coU at each end <o as to secure the 
bundle ID place 

Contact Breaker —(a) The form 
used for intensity coils is the vibrating 
contact breaker It is not desirable to 
uveaseporate electro magnet forinteo 
sity coils as a resistance is offered by 
it to the passage of the battery current 
therefore the iron bundle in the cuil 
which becomes an 
electro magnet is used 
uistead Tins nccessi 
fates an alteration in 
the position of the 
spnogaud iron cl tpper 
which, as shown m Pig 
25f are placed verti tie 2 U 
cally The spring is 
fixed to a brass block attached to 
the pedestal having a vertical plate 
rising on one side A screw passes 
through this plateacd comes into eon 
tact with the spnng a little wayahove 
its point of fixation to f lie block , the 
use of tills screw is to regulate the 
ien*ian.o£ 'JiB.'yjc/ii' an.!. 'As. ihstinns. 
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from the eni\ of the irou Imndle At | little tmpciliment from friction The 
the top end of the »pnii^ la aa iron 2 semi cups arc filled mtli mercuiy, 
cylinder or clapper about J in loagand ' which will stand up above the top of 
of similar diameter , the spring is ad the tndge the latter thus causing a 
]u8ted BO that the face of thiscylioiltf sort of trough between them 
may when the spring la at rest be The 2 wires from the electrodes of 
aboutjin from the end of the bundle la battery are put into the mercury, 
A strong brass pdKr naes upalso from and the rotating bar is moved round 
the pedestal, and reaches a httle aboie bo that it may stand across instead of 
the centre of the coil Through the I in the line of the bridge As soon aa 
top of this pillai a strong screw fthe this is done the wires from the iron 
platinum screw) passes carrying on its bar will touch the mercury and the 
end a piece of platinum which cornea battery current will circulate round 
into contact with the spring where the the bar and convert it into an electro 
iron cyhnder la attached to it The magnet The Ii and S poles of the 
spring at this part IS armed with plati horseshoe magnet will attract dis 
num, and it is here that the contact i« snmiar poles produced in the iron bar 
mmle Bud broken The plaUnuD) ly the action of the battery current 
screw u provided with a running boss and draw them round until they are 
so that when the screw is adjusted opposite the 2 poles of the horse shoe 
the boss can be brought up tightly magnet This operation will slso 
against the pillar and thus pr^ent the carry the wires out of the mercury 
screw from shift ng The surfaces communication with the battery will 
of the phtmumreiuirotobesmoothed be interrupted and consequently the 
an 1 scrapeii from time to time id electro magnet will lose all its proper 
order to ma ntain complete contact ties Rut the impetus it acquired ly 
(l)T a represents theappamius its partial rotation will carry it a little 
deiisclli Hr ratchie as a mode of beyond the line of the bridge and this 
obtAiniDg rotary mo will bring the points of the wiresagain 

® tiuo by the tempor into the mercur), though not in the 
ary magnetisatiou of same ecmi cup^ as before the battery 
an iron bar which is current therefore flows througli the 
extensively employed wire on the iron bar m the opposite 
as a contact bmCer direct on consequently the poWty 
It consist'* of a circn acquired by the bar is oppobite to that 
larwoodendiecplaced | which it b^ before The end of the 
>10 2SS between the poles of electro niagnetiseil bar tliat is now N 
» horse-shoe magnet is thus near the N pole of the horse 
having a deep channel turned in it so I shoe magnet, and these 2 mutually 
as to form a cup Thu cup is divided repel each other and by this force the 
into 2 parts by a wooden bridge the rotating Ibt is driven to a position at 
ends of wlucli come opposite to the right angles to tl e bridge and w 1 ere 
poles of tl e magnet A braes pillar . ila N can be attracted by tl e S of 
rises up the centre of the bridge snp [ the home vhoe magnet By this at 
porting on its top an iron bar wound ternative magnetisation and demagne 
with insulated wire the ends of which timtioii, an attractive and repulsive 
come down into tlie cup aud ww of action is obtained by means of wluch 
such a length th<it when the iron bar a rapid rotation is produced, and a 
Is rotated they will just pass over the contact made and broken twice m each 
bridge without touctung It TOusbai, levointion 

or electro magnet as it reallj is has a Though convenient for some pur 
pointed pm project ng from its under I poses this is not suitable for large 
side which fts into the brass pillir batteries or coils Every time the 
allowing the bar to rotate with veiy ' wiies leave the mercur) a vivid spvrk 
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ocLUr’, and tlie surface of the mereurj 
soon bpcomes co\eie<l ttilh a coating 
of oxide Tlus being a non conductor, 
pre\enta tlie battery current from 
flomug into the wire, and saiDtemiptii 
the action 

(e) Fig 256 EhowB Ibe generul form 
of tbe Tibmting contact breater It 
consists of a base board haring on outer 
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brass pillar, a centml brass pillar, and 
•\nelectro aiaguet Theelectro magnet 
IS fixed to tbe lioard with it' poles 
upwards, and of the ends of the wire 
wound on it, one is left open so that 
tfie bfttterr maj be eoiwecteJ with it, 
and the other passes under the board 
to the base of the central pillar The 
outer pillar at its upper part, holds 
the end at a metallic epnng nluch 
passes through the nng of the central 
pillar to the poles of the electro maguet 
Here the end of the epnng is armed 
mth nn iron plate or clapper, which 
should stand, when the STOing is at 
rest, about in above the j^les of 
the electro magnet A strew posses 
through tliB nng at the top of the 
central pillar, and comes just into 
contact with the spring The spring i 
at tins point and at the end of the 
screw is of platinum tt hen one elec 
trod? of a battery is attached to the 
open end of the wire of the electro 
maguet and the other to the outer 
brass pilUr, the circuit is conqdete 
If the anode of the battery be con 
nected with the electro magnet, the 
current will enterthere, circidateround 
It, communicate magnetic properties 
to it, pass under the board to the 
central pillar, nse up here to the rmg, 
descend through the screw to the 
spring, and thence bj the outer pillar 
to the cathode of the batter} The 


I electro mignet ml) no« attract the 
iron clipper at the end of the spnag 
. down to lUelf, and bj this means a 
I separation tabes place between the 
end of the screw and the spring, and 
I the batteiy circuit IS interrupted The 
dectro magnet can no longer hold the 
clapper down the spring thus liber 
«te«l n»es to the position it formerly 
occupied, and again comes into contact 
with the end of tlie screw that passcs 
through the ring As soon as tins 
takes place the current again fio«s, 
and the electro magnet draws down 
the clapper Thus a rapid sibration 
is kept up every oscilhtion of the 
spring being associated withmakingand 
lirea^g contact with the hatter} 
4\heD applied to intensity cods, it is 
Usual to employ the iron bundle 
forming the cons of the coil as tlie 
electro magnet, and to place the vi 
I brotiug spring vertical instead of hon 
I zontal 

(<f) Foucault s contact breaker con 
sists of a brass arm, wluch dips a 
platinum wire luto a cup of mercuiy, 
whence it draws the point out, ao 
breaking circuit, in coss^uence of its 
other end being attracted towards the 
core of the coil whenei er it is mignet 
ised the arm la drawn txick ^ a 
spring when, on the breaking of the 
circuit, the core ceases to be a magnet 

(e) A common contact breaker on 
gffl^ coils IS constructed of a piece of 
thin steel whirh makes contact with a 
platinum point and which is drawn 
back by the attraction of the core on 
tlie passing of a current, and eo makes 
I and breaks circuit by i ibrating to and 
fro like the hammer of an elcctnc 
bell 

Coadeaser — This is usually shut 
up in the cavity of the pedestal though 
I It can be separate Its purport is to 
add to the energy of the curreut that 
traverses the primary wire, and consc 
quently to increase the force of the 
aecontUry discharge It consists of a 
number of tiafod plates, separated by- 
sheets of carefully varni'shed or rosm 
laed piper, the alternate tinfoil plates 
being jomed, thus forming 2 separate 
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insulated series One la connected with 
the pillar of the contact breaker that 
Carnes the platinum screw and the 
other with the hlock that holds the 
Tihrating spring , these plates do not 
form part of the batterj circuit hut 
arc, as it were, lateral eipan^^uns of 
that circuit, on each side of the con 
tact breaker The inaulating sheets 
between the tinfoil plates thus haTO 
their electneal condition disturbed 
when the hatterr circuit is interrupted 
the plates return to their normaJ state, 
and m sq doing mcreane the action of 
the current circulating m the pnntary 
wire The papai fur seMrating the 
plates should hi. moderator thin, not 
too heanly sued cut into pieces rather 
larger than is required, dipped into a 
solution of 1 02 shellac dissolved in 
0 02 methylated pint hung up to 
dry for >ome hours, and esatnined 
if the minuteat pinhole be observed 
ID any sheet it muit bo rejected A 
second cuiting of shellac ramisb is 
applied end when thoroughly dry 
the paper i' cut to the proper 
and preserved m a portfolio for 
For rosmised paper ordinary 
paper dues well but white demy is 
bcttei 

The condenser is made thU' Pre 
pare £0 sheeUof tinfud 5 Ml long and 
wide, GO pieces of iiisulatiog pnper 7 
in by & in and 2 thin mahogany 
boards of rathei smaller size varnished 
on each side One board is laid down 
and upon it a insulating paper! are 
placed then 1 tin toil plitc taling 
care that I in of the latter [ rejects 
oa or one side of the variushed paper 
Another jiaper i» lai 1 on this coincihng 
1 1 position with the hrst on tJ»ia 
comes a <100004 tinfoil plate but with 
the overhanging part at tile opposite 
side This 13 covered with an maulat 
mg paper, and followed by the ither 
plates m similar order When done, 
5 more papers are laid on then the 
'econd mahogany hoard an! thewhole 
Is tied up with gutM pertlia string 
All the piojectmg tinfoiW 


I ready to he placed in the cavity of the 
pedestal 

Pfdcttal — This Is made 13 m long 
8 m wide and 2 m deep The 
bottom IS movable and filed by screws 
or buttons The cod is placed hon 
sontally in the centre boles are made 
m the top m order to Es the cod in 
positiou Other holes allow the boles 
of the primary wires, tc^ether with 
the pillars and binding screws, to be 
passed through, m order to atta-li them 
underneath The contact breaker is 
flsed at one end of the cod, and 2 
binding scien s are fitted to the same 
end of the pedestal at the other end 
are 2 ebonite pillars 6 in high and 
about I in diameter If the e^mte 
be cut off about 1 m longer than re 
quired, the extra can be turned down 
M a piu } ID diameter, and a screw 
cut on ts end The holes in the 
peJesUI are made sufficiently large to 
allow these pms to pass through, and 
the pillara cau be firmly fixed ^ put 
ting a nut on the uuder side On top 
I of each pillar is a bmdii\g screw with 
I 3 holes and tef«rato screws to each, 
one for the reception of an end of the 
secondary wore of the cod and the 
I other tor AtUelimg any apparatus to be 
' employed in conjunction with the coil 
CoauButator — This is shoini lo 
Tier'll Its Use is to change the direc 



tion ot the currents through the pn 
niaryand secomiarj cu'cmts It con 
sists of an ivory or ebomte cylinder, 
1 in long and 1 in diameter Metal 
he axes project from each end m separ 
ate pieces, 2 brass plates J in i ’ 
fixed • ... 




sides ot the cylinder, 
• ■ • The 




gcthei also those at the 


the 


cyhodo' 18 supported horizontally on 
2 brass blocks or pdlara fixed to the 
base board and 2 brass springs rise 
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up from the board an 1 press on the 
brass plates on the face of tile cylinder 
Of the 4 binding screws on the boaid, 

2 are connected with the 2 spnngsl^ 
wires passing underneath or over the 
baae board and the other 2 with the 
blochs carrying the axes of the cylinder 
One asis projects through the bloei m 
which it rests and oa it is fitted an 
icory or ebonite plate to enable the 
cylinder to turn round Two of the ' 
landing screws on the board arc con 
nected ivitb the battery and the other 
2 ivith the apparatus to be operated 

The current pao'Ca froin the anode 
of the battery through one binding 
screw of the coianmUtor under tr 
over the board to one of the springs 
up this to the pLite os the cylinder it 
u to contact with to the mt axis 
through the block iii nhi h the ass 
rests ind out by the binding screw ' 
connected w th tl^t block to theappa | 
Tatua cetuimi^ by tbe other spnne ' 


cnpalde of being used also as a current 
snspeiider if the cylinder be turned 
onlyj rerolution the springs rest upon 
the interspace between the 2 brass 
plates and contact is broken This 
should bedowe while thearrangemenlB 
for the secondary current are being 
made to aeoicl receiving a shock 
Rg 258 shows Bubzokorffs com* 
mutator The battery poles are con 
nected through the ends of the asi» of 
a s mall ebonite or ivory cylin ler to 2 
brasschecks VV' which can be turned 
so as to place tl em cither way in con 
tact with 2 vertical springs B C which 
are joined to the ends of the primary 

Connections —As to tbe way of 
making the connectioos beneath tbe 
bsae-h^rd it wdl bcassumed that the 
commutator is not fixed on it Tl en 
ou turnuig tte pcde»U] of the coil up 
' f de down the under side will present 
I tbe appeatnuce shown in Fig 259 a 6 
I arc the ends of tbe binding gets ig to 



plate and axis to the battery "When 
the cyiinder is turned half round 
without any other change in the ar 
rangement the current will pass in the 
opposite direction still from tbeonode 
of the battery, to the first gpneg, but 
thence to tbe second axis 

If the commutator be mounted on 
the pedestal separate stand and bind 
ing screw e w ill not be required It la 





which tbe battery is attached c piBar 
of the contact breaker that carries the 
jdahnuta smew d end of block that 
lames the epniig forming the other 
part of the contact breaker e/ begin 
mug and end of primary coil A 
loose board y fits into the pedestal as 
shown by the dotted lines, and is fixed 
about hall way up from the bottom 
This IS required to lay the condenser 
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on and to afford convenient meana for I 
attaching it On it at A t 2 flat | 
brasa p^tea, about 1 in square are 
fixed havuig a screwed pm in the 
centre of each The=eare forconnect 
ing the condenser mth the contact I 
hreaier The vanou erreus project 1 
through the top of the pede.tai fully 
g in to enable uuU to be screwed over 
them, btnps of sheet copper about 
} in wife are prepared 2 havuig a 
hole at one end and binding screw at 
the other and the third having a hole 
at each eud Thi. latter I. long 
enough to con neci b and c by drop- 
pmg It over their projecting screws 
and «crew]Dga nut down iigbilTtm the 
copper «ecunng the <lnp and tuaiing | 
the contact The <tnp» with Unding 
screws are ii,ed to connect or and rf/ 
the binding screws Mcuruig the wires 
(/ and the holes m the copper trips 
enabling then to pass over the project 
ing«crevwrfo where cberare nred by 
nuts 'When the anode of the battery 
u attached to the binding screw at a 
and the cathode to that at A the cur 
rent will flow through the coil The 
circuit Is complete m the direction of 
tbedotted line a< through the pniuary 
coil outat/ then £roffl/tod through 
the contact-breaker e and from < to 6 
The condenser u laid on the loo e 
boird y nth the projecuig tiofotls 
resting on the brass plates A ■ a hole 
being punched through each et of lio 
foils to admit the screw pin a bra.s 
plate IS then laid on the of the tin 
foils and by means of a nut on the vrew 
pm they are pressed cloeejy together 
When the condenser has been fitted id 
place the nuts are loixened the top 
brass plate is taken o3 and 2 copoer 
ftnpe with boles at each end are fitted 
over the pins The*e copper atnps 
must be long enough to connect the 
pm A of the condenser with e of the 
contact-breaker and the pm > with d 
this done the nut la -crewed up again 
If the conden-er is not thick enou^ to 
fill the space betireen the loose hoard 
and the bottom tl e latter is padded 
so that it will press on the f onn» and 
prevent it from shifting 


(Tboeedesinng information on more 
elaborate forms of induction coils 
should refer to the worts by "Nome 
published by E and F \ Spon, Ltd ) 


In-ks 

Toe term ' ink is applied to a con 
oderable number of fluid or eeou fluid 
compounds employed m writing print 
mg and for permanently marking van 
ous substances The chief desiderata 
ID most inks are a rapac ty of flowing 
readdy from the wnting instrument 
while |Kfe:<»esjmg sufficient body to pre- 
vent TUTadiDg and blotchn^ com 
Inzied with depth and permanency of 
odour The Utter naturally depends 
m a great measure upon the physical 
an f chemical charaotcre of the article 
written upon and eopccially upon tl c 
j rtseuce or absence of bleaching agents 
I The compositionof inks vanesas widely 
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do the purposes to which th^ are j 
applied hence they may be clarified ( 
as follows — ) 

Alizarine Ink —(a) A good for | 
mula for making so called aliaanne ink 
IS the follow mg Powdered nut^iUs, 
40 parts solution of acetate of iron 
IS gum-arahic 10 wood rinegar 10 
indigo-carnnne 5 andwatcr lOOparts i 
Prepare the »oiutian of acetate of iron j 
by pouring sufficient quantity of wood I 
vinegar upon scrap iron contained ui | 
a cash and allow it to act upon the 
iron for at least 8 days Jlacerate the 
powdered nutgalla for 8 dajs with the 
100 parts of water mixed with the 
10 parts of wood vmegar Before mis 
mg the strained bqmd obtained from 
the nutgalls with the iron aolutioti it 
u necessary to ascertain whether the 
qutntity ^ acetic acid ^eseut u auffi 
cient to keep the ferrous acetate u 
solution For this purpose 10 volumes 
of the liquid nutgall extractare mixed 
with one lolume of the iron solution 
If a clear mixture results and of a 
dark green colour in thin layers the 
liquid oontaine enough acid but if a i 
black opoque hqu d results the acid 
IS defcieot lu the Utter case more I 
wood vmegar muat be very gradually | 
and cautiously added from a measured i 
volume until the liquid is clear and 
dark green and the requisite aioonnt | 
of acid detemiined I7 this expen I 
ment must be added to the extract of I 
nutgalls The gum arable a next dig 1 
solved in the latter the iron solution 
then added and pnaUy the indi^o car 
mine or as much thereof as may be 
required to produce the desired tint 
( hew Remedies ) 

(b) > ew Alizarine — Boil4oz Heme 
Ion powder and 1 oz alum powder 
in 1 gal water for 15 minutes Straiii 
and add 10 drops nitnc acid This 
writes light, but rapidly daikens 

Black Writing ink —The fbl 
lowing are among the most approved 
recipes — 

W ITB Gails A^D Solfhate of 
IrO> — (a) 1 lb bruised galU, 1 gal 
boiling water 5} oz sulphate of iron 
(copperas}meo]utwn 3oz gum aralac 


previously dissolved and a few drops 
of an anteeptic, such as carbolic acid 
Uaceiate the galls for 24 hours stram 
the mfusioD and add the other ingre 
dients (i) 12 oz bruised galls mace 
rated foi a week in 1 gal cold water 
d oz sulphate of iron m solution 6 oz 
mumlage of gum arable and a few 
drops of antiseptic (c) 12 lb bruised 
galls boiled for an hour m S gal soft 
water adding water to replace that 
evaporated strain and reboil the 
I galls in 4 gal more water for i hour 
strain and bod with 2*- gal more 
water strain and mix the liquors 
Add 14 lb coarsely powdered sulphate 
of iron and 4 lb gum arable in small 
pieces agitate till the ingredients are 
dissolved and filter through a hair 
sieve Tlu> will make about 12 ga! 
of good ink 

I (d) Good Commercial Black — Take 
I 1 lb Aleppo galls and } lb logwood 
chips put them ml gal of boding soft 
water ^ui^e ibe galls and simmer the 
whole for 3 or 4 hours btrain w^le 
I hot then add 10 oz pure suJphAte of 
iron 5 oz gum arable 1 oz glycenne 
1) oz hfuued cloves Let stand 14 
days stUTiDg ^quently then strain 
This mk keeps well and actually im 
proves with age It should be made 
in an enamelled vessel 
(c) 2 lb bruised galls, digested in 
2 qt alcohol at a temperature of 104° 
to 140° F (40° to60°C ) whoa about 
' half the alcohol has evaporated add 
I 3qt water stirwell and strain through 
a unen cloth To clarify the solution 
add 8 oz glycftrme 8 oz gum arable, 
and 1 Ib sulphate of iron dissolved m 
water bto thoroughly from time to 
tune for a few days allow to settle and 
put up in well stoppered bottles for 
preservation The addition of too 
much sulphate of iron is to be avoided 
as causing the ink soon to turn yellow 
Ink thus prepared is said to resist 
the action of hghC and air for aC least 
12 months without suffermg any 
dange of colour (/) Digest m an 
I open vessel 42 oz coarsely powdered 
I galls 16 oz gum senega! 18 oz sul 
I phate of iron 3 dr aqua ammonue, 
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21 02 alcoho] anJ 18 qt dii>Ul]elor 
raia water Continue the dit,e tiO" 
till the fluid ll^I> assumed a deep bbcfc 
colour (j) To good gall ink add a 
strong solution of fine prnsswn Wue m 
distille 1 KaCer the luk ii ritee greepish 
blue but afterwards turns hUck it i. 
said that it cannot be erased either 
sods or alkalies mtl out the dedruc 
tion of the paper (h) TAe blue 
Aleppo galls free from insect p rfota 
tious, oj os , bruised cloie 1 dr 
cold soft water 3^ pints purified sul 
phate of iron 2^ uz eul{hiinc acid 
by measure 35 minims sulphate of 
indigo in the form of a thia paste and 
which should be neutral or nearly ro 
J oz D ge«t together in a clcM>ed 
restel with occasional agitation for 
two weeks thegulU cloree and water 
Tlien filter through a piece of cotton 
clot) and press out as miirb of tbe 
liquid as possible from the sediment 
Dinsolie m this completely the pow 
dered sulphate of iron stir in briskly 
thoacid then the indigo audfilterlbe 
bqutd through the pnpcr<fi}ter paper) 
In all the ink' desenbMin this section, 
nut gvlle are introduced for the sake of 
their taiiQic acid For this puipo»e 
they are not equalled by any other 
tannin yieldingsuketaace Forcbeaper 
inks the galU may be replaced ly 
catechu sumach and a host of other 
astringent substance* The antiseptic 
(carbolic acid etc ) la added to pre 
rent the formation of mould 

(>) The following formula u said to 
have been m Use in llSol and to have 
produced an lok of great perinanency, 
if one may judge from munismpt 
written by the person who is the 
authority for the formula It dr 
coarse powdered galls IJ dr snljdiate 
of iroo ID dr gum anbic, and 1 pant 
soft water are to be placed in a bottle 
which IS to be securely stoppered and 
placed inthelight (sunl^htupossiblfe) 
Stir the contents oecaaionally imbl 
the gum and copperas are dikscdred, 
after which the bottle should be 
shaken daJy In the course of 4 6 
weeks the ink will be fit for use 
The addition of 10 drops carbolic 


acid TnU prevent the formation of 
mould 

(y ) A good black ini can be made 
with the following ingredients 2 Ib 
gaQs (m moderately fine powder) 101 
oz copperas JO 02 gum-arabic, Ij 
os sugar M ater sufficient to make 18 
pints Place the galls in an enamelled 
Teasel pour on it 8 plots boiling water, 
and allow it to macerate 2 days 
transfer to a glass percolator, in the 
neck of which is a piece of absorbent 
I cotton through w hich allow the bquid 
portion to dram ITien this isaccom 
plisbed pack the galls firmly, and dls 
I place with sufficient water to produce 
2 gal witb that portion of tbe infusion 
which first passed Then dissolve the 
gum aud sugar in 2 pints water add 
this and the copperas to the infusiou 
of galls This after standing about 
I 1 2 day s wj] produce » very superior 
luk About 8 drops iioo^ creosote 
should be added to prevent moulding 
I WiTB LoowociD — { i) BoU 10 os 
I logwood in 20 os waW then boil 
|againio20a2 moreastar acdnuztbe 
. luodecocuotis odd 2 os chrome alum, 

I and boil again for ^ hour and 1 os 
I Mm arable The product is 25 os 
deep black ink (i)Run^e discovered 

I that a dilute solution of the colounng 
matter of logwood to which had been 
added a small quantity of neutral 
vhromateof potas nun produces a deep 
black hquid » hich remains clear, does 
not deposit and may be employed 
33 an lA Perfectly neutral litmus 
paper 13 not affected by it it does not 
attack peii3, it is reiy cheap and so 
cosily peiielrates writing paper that it 
I camiot be removed by waslung even 
with a sponge— m a Word it has all 
the properties of an excellent ink 
On ezposure to the air m an inkstand 
it sometimes decomposes very rapidly, 
its colouring matter being deposited m 
the form of large black flakes, which 
I leave a colourless liquid above them 
, This gektiniaation is a great defect in 
I this mk particularly as one docs not 
I know tbe precise cui ditioiis tl at de 
J termine it Different means have 
been proposed to prevent this action 
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tlie lest seeni^ to be tint of thewicb alkalies do not attick the writing 
tion of carbon ito of sodiuiu reiom i Dilute nitnc acirl rerhlens but iloes 
mended by Bottger To prepare this ^ not ollitersto the characters Tins 
mk take extract of logwood, 15 parts I mb is manufactured into ink pencils 
water lOOOparts ciystallisec? carbon I which gire a very black writing, cap 
ate of sodium, 4 parts neutral chro I able of reproduction m the copying 
mate of potassium 1 part Dissolre I wess, and no fading on exposure to 
the extract of logwood in 900 parts light (rf) 20 part# by weight extract 
of water allow it to deposit decant of logwood are dissolved in 200 parts 
heat to ebuUition, and add the carbon ) water and the solution is clarifieil by 
ate of soda lastly, add drop by drop subsidence and decantation A yel 
with constant stirring, a solution of | lowi»h brown hquid u thus obtained 
the neutral chromate in 100 parte of j In another ressel, 10 parts ammonia 
water The mk thus obta n^ has a alum are dissolved m 20 parts boiling 
fine bluish black colour it flows well water the tw o solutions are mixei 1 
fiODithepeu and lines readily The there being also added kjxwtsulphune 
chrome mk powder of PKlzer and the I acid and fimlly IJ part sulphate of 
acidinkafPoncelotareimitaiionsofthe copper The mk should be exposed 
ongmal ink of Runge (o)10 lb best to the air for a few dajs to give it o 
logwood IS repeatedly boded in 10 gal good colour after winch it should be 
waterstnumugeaebtune Tbeliquidis storedin well corked bottles (e) 80 
evaporated down till It weighs 100 lb , parts extract of logwood sradissoRed 
and IB then allowed to bod in a pan of in 250 part* of water S parts crys 
stoneware or enamel To the boiliug Ulbsed carbonate of soda and 80 parte 
liquid nitrate of oude of chrome is glycerine t«p gr 1 25) are added 
added is email quantities until the bstiy I part neutml chromate of 
bronze coloured precipitate formed at potash and 8 parts ntu arabio reduced 
first IS redizBolved with a deep blue to a powder and ^holved in water 
coloration This eolution is then Tins ink does not attack steel peni, 
evaporated in a water hath down to doesnotturn mouldy, andisveryblack 
a eyrup, with which is mixed well (/) Cheap black (2d per gal ) — 
kneaded clay in the proportion of 1 part . Boil 4 Ib li^ ood chipa m 2 gal of 
of clay to 8i of extract A little gum I water for 20 minutes Boil (at tht 
tragacanth is also added to obtmn a eame time) 14 oz powdered gum m 1 
proper consistence It te absolutely quart of water AVlien the It^woud 
necessary to use the chrome salt in the has boded 20 minutes add 4 oz of bi 
right proportion An excess gives a cliromate of potash in powder and 
disagreeibleappearaDcetothewritiDg then the gum solution LetaJl bod a 
while if too little IS used, the block little loomr atimng well, then cool, 
matter is not sufficiently soluble The strain and bottle 
other chrome silts cannot be used in #fIJCttL4^Focs — (jJ Cheap black 

this preparation, as they would crys or school board ink 8 oz naphthol 
tallise, and the writing would scale off black J oxalic acid 1 gal cold water 
R8 it dried The nitrate of oside of (it mixec best cold) The oxalic acid 
chrome is prepared by precipitating a may be omitted Is a good art ele for 
hot solution of chrome alum with car cheap trade, for Id bottles or packets 
bonate of soda The preapilate is (6) 20 gr sugar 13 diSMilved m 80 gr 
washed till the filtrate is free from sul water, md a few drops concentrated 
phunc acid The precipitate thus ob sulphunc ocid are added tlie mixture 
tamed is dissolved in pure mtnc acid, is heated, when the sugar is carbonised 
BO as to leave a little still undissolved hytheac^ (c) It is well known that 
Hence the solution contains no free anilme blivck properly so called, is 
acid, which would give the ink a dirty nearly insoluble in moot chemical re 
red colour Oxalic acid and cansttc agents It is applied to textile fabnea 
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In a poundeil state or detelopol n Tarts 

tlie texture or p.«per bj tbe r«a(.Cion Dlati/ied water 600 

of a salt of topper oi liyiirochlorate Gum arabic 30 

of auhne It thus furmshea an in Bichromate of potaah S 

t Qseand indelible black But a m x Distilled water to make up 
ture of salt oi copper and bydrochlor the weight to 1^00 

ate of aniline is not long in the air 

without undergoing great changes It The ink should be made in a porcel un 
soon turns to green and deposits in I or enanieUed iron vessel The extract 
soluble aniline black Tina prevents j is first di-,solved in the lime waterover 
the Use of this black for Bowing ink i a steam both with frequent etimng 
Latterly however it h&s been found ( To these are added the carbolic and 
possible to prepare with aniliae and ' hydrochloric acids wh ch change the 
methyl colouring Eubstances of a I solution from a red to a brownish yel 
bluish black ehade ao intense and ^ low colour After half an hour sheat 
soluble in water that they can be uaed lUg over the steam bath the mixture 
in the preparation of hiutifu) black is seta- de till cold when it is strau cd 
wnting ink One of these substances or filtered I^tly the gum and tl e 
IS an art rle of coiorucrce under the tuebromate eecli separately djisolved 
name of aoluble nigroaine It die in a cons derable quantity of distilled 
solves in water with a si ght ras due water are added aud the remainder 
and will out ttuckeuog tumishes a of the water to make up the neccssar} 
beautiful blue*bOsck which i3 purple weight This ink u oi a fine red 
ID reflected light and iniiiic^tely colour which quickly turns black it 
become lates e black oa paper It does ootcorrode steel pens and if it 
Is cocaequently au uik that does not Ones needsooly theaddicaRofwater 
ohasge Sows easily from the pea <<’>Jmeph £Uis olBrightoo stated to 
doei not turn brown and when dry the Royal Society of Arts that by 
can be aptn readered fluid with a makiogasoktioa of sbellM mchboniz 
1 ttle water It doe« not possess tl e m water and pure lamp black an ink 
inCen iCy of the black from ^Uout but u producible whch is tnde tract bZe 
a softer and more velvety tone by time or by chemical agents and 
Although prepared Rich a soluble salt which oodrying willpreseatapolubed 
It u not obliterated when dry and not eurface as with the ink found on the 
easily when moistened unless it is too TeyptiaD papyn He nude such ao 
thick On the other hand the fibre uik aud proved if not its identity 
of the piper does I otcompletely absorb with that of ancient BgypC yet the 
this colouring substance the residue correctness of the formula (/)pyr'>- 
continues as a deposit on the surface gallic acid 1 pact pulv gum-arabic 
aud can be removed This nnperfec 3 parts ammonia vanadiate 3 parts 
tion may be remedied liiiutuig the These to be mixed in a mortar and 
bWk with water Acids change the sufficient water to be added This 
cl aractenstics into blue without de forms an lafei eefr black luk 
Btroyiug them and on account of the Blue Blaclt Inks -—((i) btepi en s 
perfectly neutral reaction of mgro me blue black writing fluid Tins is said 
this ink does not at all attack steel tobe made as follows powdered galls 
pens and render them unfit for nse IS parts sulphate of iron 5 parts 
( Teclinologiste ) (J) Pelti recom ironfilmgs tparts mdigo Jport con 

mended — ■ centiated Milpliunc ac d Sports water 

I 200 parts The galls are boiled m the 
Titr logwood 100 j greater part of the water then filtered 

Lime water 800 I The aulphate of iron is dissolved in the 

Carbolic ac d 3 r em aini ng water while the md go is 

Crude hydrochloric acid 2» ' dissolved in the eulphunc acid The 
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htter 15 then added to the iron Milution 
and the iron filings a<Id«l to neutral 
loe excess of acid, After a ftw diys 
strain off this mixture, and add it to 
the solution of galls, and the ink is 
finished (6) Digest together for a 
fortnight 18 oz bruised galls, J os 
bnm^ cloves, m 10 wine pints water 
Press and filter Add to the clear 
liquid 6 02 sulphate of iron and 2 fl 
dr sulphuric acid, sliaking well until 
solution IS effected Kext add 1 os 
indigo paste, and filter li necessary 
The ink must he kept m well corked 
bottles, and it should be made in 
vessels of glass or stouenare (‘Can 
Phar J1 ) 

Coloured ‘Writing ink — Co 
loured inks may be divided into two 
classes, those in winch the colouring 
matter is denved from coal Ur, and 
those m which it u not 
Without Coaltib Colours — 
illue — (al Dissolve 2 to 3 oz sulphate 
of iniligo m 1 ga! uater (i) Rub to 
getber 1 oz oxalic acid and 2 oz fine 
Prussian blue, and add 1 qt boding 
R-ater , the excess of iron in the prus 
Sian Uue must first be removed by a 
strong miueral acid then wash in 
ram water (c) 2 oz Chinese blue 
1 qt boiling water, 1 oz oxabc acid . 
dissolve the blue m the water, and 
add the acid , it u ready (or use at 

Qutn -K*) Calcine acetonitrate of 
chrome , dissolve the green powder in 
sufficient water (i) Dissolve sap green 
in very weak alum water (c) 2 oz 
,>erdigTi8, 1 oz cream of tartar, Jpmt 
’water , boil till reduced to one half, 
and filter 

Oreen-UacX — Boil 15 pnrta hmised 
galls m 200 parts water for about 
1 hour , strain , to the liquor add 5 
parts eulpliate of iron, 4 fine iron 
shavings, and a solution of ) pint 
powdered indigo iQ 3 pints Buljdiunc 
acid This ink flows rradily , it writes 
green, hut turns black after a few 

Purjilt (a) To a decoction of 12 
parts Campeaohy wood in 120 parts 
water, add 1 part subacetate of co{^>er, 
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11 parts alum, ami 4 parts gum-arabic , 
let stand for 4 to 5 iKjh (A) To a 
strong decoction of logwood add a 
little alum or chloride of tin 

Red — (a) 4 oz ground Brazil wood 
and 3 pints vinegar boiled till reduced 
to pint, and 3 oz powdered rock 
alum add^ (6) ^ lb raspings of 
Brazil wood, infubcd in vinegar, for 2 
to 3 days , boil the infusion for 1 hour 
over a gentle fire, and filter while hot , 
put It again on the fire, and dissolve 
m it, first, J 02 gum arable, then J 
oz alum and white sugar (e) Boil 
2 oz Brazilwood in 32 oz water, 
strain the decoction add \ oz chloride 
of tm and 1 dr powdered gum srabic , 
then evapMwte to 16 fl oz (d) Dis 
whe I dr cartmne in + dr liquid 
ammonia, sp gr 0 8S0 ' dissolve 20 
gr powdered gum-arabic m 3 oz 
water mix the two solutions (e) 
Mix 2000 parts Brazil wood, 3 salt of 
tin, 6 guns, and 3200 water , boil till 
reduced to one half, and filter (/) 
2 parts Brazil wood ^ alum, J oream 
of tartar 16 water , boil down to J, 
and filter add a part gum (p) To 
au ammoDiacal solution of cochineal 
add a mistura of alum and cream of 
UrUr, till the required tint is obtained 
(fi) Digest 1 02 powdered cochineal in 
2 pint hot watei , when quite cold, add 
t pint spirit of hartshorn , macerate 
for a few days, then decant the clear 
portion (t) Dissolve 20 gr pure car 
mine in 3 fl oz liquid ammonia , add 
ISgr powderedgum (y)Bestgroiind 
Brwl wood 2oz .diluted acetic acid, 
^ pint alum, ^oz Boil them slowly 
m an enamelled vessel for half an hour, 
strain, and add Joz of gum (k)lqt 
of white wine vmegar, 2 oz of Brazil 
wood, and J oz of alum, bottled and 
well shaken for a fortnight then let 
simmer in a saucepan, and add | oz of 
gum-arahic Let the whole stand for a 
few days, filter, and it will be ready 
for use (f) Boil 4 oz of Pernambuco 
wood with 16 oz of dilute acetic acid, 
and an equal quantity of water, until 
24oz remain Add an ounce of alum, 
and evaporate again to 16 oz , add 
g rim arable 1 oz and strain , and 
2>.s J’ 
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lastly a<ld to the cold I quid 1 <lr pro 
tocWorRle of tsa (m) The stdabity 
of cannme lake in caustic aqu* ammo 
iiixu attended with this disadTantage 
tliat lu cousequence of the alkaline 
properties of ammonia the cochineal 
pigment » 11 id time form a hosic com 
pound which 10 contact with a steel 
pen no longer pro luces tie intense 
red but ratCer a blackish colour To 
aro d this evil prepare the ink as 
follows Tnturate 1 os of pure car 
mine with 15 os of acetate of ammo 
Qia solut on and aa equal quant ty of 
distilled water in a porceU n mortar 
and allow the whole U> stand fw imme 
time In this w ay a portion of the 
alumina wh ch is comoiued with the 
carmine dye is tekeu up by the acetic 
acidofthe ammoniasalt and eepnrites 
as precip tice wliile Che pure pigmei C 
of the cochineal retnains dissmved in 
the hiilf saturated ainmonia It is now 
filtered and a few drops of pure white 
syrup ad led to thicken it Id this 
> ity as ex client red in nag mk is 
obtsmed w luch 1 olds ts colour a long 
Cine AKUluCtuuaf|,um irabic caoDot 
be employed to thicken tlus ink as it 
still conta ns some acetic scid which 
Tould coagulate the basso -me which 
u one of tl e natural coustituenta of 
gum-srobic (it) S^ttger rubs op cur 
mine and sihcatc of sous aud then adds 
to this mixture a concenttatetl silicate 
solution till the whole is of sufficient 
consistency to write veil The product 
gvesaxery brilliant luk when do and 
dries quickly It must be kept out of 
contact of air in x well closed lessel 
Fio/rt — (o) Boil 8 oz logwood m 
3 pints water til! reduced to jant 
strain andaddljuz gum an I ^ oz 
alura (4) JLs 1 oz cudbear IJ oz 
pearlssl and 1 pint hot water allow 
to stand for 12 flours strsin andadl 
about 2 oc gum If required tokeep 
a<ld 1 oz spirit of w ne 

\llTH CosLTaB Cotoras — The 
colouring matters derived from coiil 
Ur may all be employed for writug; 
purposes These inks possess hngfat 
colours do not precipitate tl eir colour 
and dry quickly illen dried np or 


thickened they can be put right by 
euDpte ddut on inth water On the 
othra band they arc readily destroyed 
chemical reagents They must not 
be used with pens which hare been 
employ ed m wntmg with other inks 
I Tl do Dot require any addition of 
I gum but if desired I part dextrine 
I may be added to every 100 parts ink 
Almoet all tints may be pri^uced by 
I mixtures m varying proportions, of 
' tl e foUowuig principal colours — 

Sfue — 1 part soluble blue (night 
blue) la 200 to 2o0 purts hot water 
if tile 11 k dries with a coppery hue, 
I more water mu«t be added 
' Omi — I part lodme-green m 100 
I tollO parUhet water Givesabluish 
I green wntiDg for abgl ter tint adds 
I bttle Eucnc acid 

/tea -^a ) ! part lusgetiu m 150 to 
200 parte hot water (b) Dissolve 26 
parts (by weight) saframne m 500 parte 
warm glycerine then stir m carefully 
500 parts alcohol and 500 parts acetic 
and dilute a> 9000 parte >nr«r con 
UiQing a bttle (rum-arabio in eolut on 
(i-) Get a email quaiit ty of magenta 
crysvals — as many fonuBtauce as will 
be on a sixpence oratmoston aalulbng 
—place them in an egg cup and cover 
them with water In a abort time you 
mil b-itw a solution of a fine magenta 
colour A little Induii ink well rubbed 
up nth X few drops of Judson a dye 
(Oxford blue) added will intensify the 
Colour (d) Scarlet for steel pens — 
Mix 1 oz. of ni dine enmsem mlgal of 
water 

I Mta — (a)2 port nojet blueinSOO 
parts hot water (6) hlix together 10 
p!irt« soft water 2 parU methylated 
spint 4 parts pure glycerine and in 
this dissolve 1 part aniline violet 
powder bhake or stir frequently until 
all em thoroughly amalgamated 

CopyiB^ laic — The qualify re- 
quired of a copying ink is that it shall 
afibrtl one or more copies of the written 
matter by applying dry or damped 
paper to its aurfoce and Subject ng it 
to more or less pressure The best 
kmds of copying ink are usu illy pre 
pared by addin^ a little alum to an 
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extract of Vogw ood of 10° B (1 075 ep 
gr ), or to adecoction of theBAiae.aM 
then, to improve its copying poner, 
some sugar sad glj cenne or taUe salt 
18 added Such mka have a violet tint, 
are purple when first written, and 
gradually darkeu on the paper The 
copies taken from them are at first very 
pale, anil only slowly darken The 
chief recipes for copying mka are the 
following (o') Boll together in 6 Ih 
of water IJIb nutgalls,^lh copperas, 

1 lb logwood 3 fa gum arabic, } oa 
glycerine, and 1 Ih of vinegar Bod 
(or one hour, then filter This copies 
well, hut may he thickened, if required, 
with a little treacle 
(6) 3l>if J3la<-k. Copyv>g InX — 7j lb 
extract of logw ood, b4t (juahty , 8J o* 
cryatelliied Bulphite of iron , 8i o* 
crystallised sulphate of copper , 1 lb 
sugar (Tate a white sugar do) , 35 
pnta water (free from lime), 1 lb 
yellow chromate of potash, 1} oz 
ludigo, finely powdered 'i quarts water 
(distilled) 25 oe by weight sulphuric 
acid 60oz fiuidbasicauIphateotiroD 
SO oz Quid measure glycenne 
Method of ^repiirniion —Bod th» 
25 pints of water, and while botluig 
dissolve therein the extract of logwood, 
sulphates of iron and copper a^ filter 
or strain oil this fluid and call It }«o 1 
Dissolra cbeyellowchromateof pot 
ash in as little water as possible aud 
stand this9olutionaside,calhiigitl!lo 2 
In an earthenware vessel put the 
indigo and pour on it the sulphur 
(sulphuric acid) and when all intu 
mesceuce has ceased and the indigo 
has completely dissolved add tbe five 
quirts of distilled water (cold) and Set 
aside, calling it No 3 

To prepare the hquid basic snlphate 
of iron put some crystals of ferreons 
sulphate mto a bottle with twice their 
weight of water and a quarter tbnr 
weight of nitnc acid, cork and, when 
the crystals have dissolved, gradiiaBy 
add a few more at a tune, until the 
h juid will not dis'olve any more then 
pour off the supernatant liquid for n«e 
This is the liquid that gives the bine 
hiack tone to the Uit 


Add the solution (No 2) of yellow 
chromate to the extract of logwiod 
solution (No 1) then add the giycer 
me and finillj put in the ludigo 
solution, stir well and correct the red 
neso of the mixture by adding the 
liquid basic sulphate of irun The 
result will be a plum colour butenes 
posing It 1© the air in open vessels for a 
w eek or tw o It w ill eventually exhibit a 
damson blue black hue Du not put 
more tluiu the quantity given of bquid 
sulphate of iron, or the compound ivill 
turn brown 

To prepare a cheaper pioduct, licfore 
Btrauung tiie logwood solutiou (No 1) 
dilute It with about twice its weight of 
water, and bod for shout 15 uunutes 

(e) Mix »bout 3 pmts of jet bUck 
wntuia Hikand 1 pintglycenne Thte, 
if used 00 glazed paper, will not dry 
for hours, Asd wjl) yield one or two 
fair neat, dry copies, by simple pres 
sure of the band m any goM letter 
copy book The writing should not he 
excessively fine, nortbestrokes uneven 
or heavy To prevent ‘'settiLB off, ’ 
the leaves after copying should M re 
m lied by blotting paper TTie copies 
and tbe onguials are neater than when 
water is used (d) J Ih extract of 
logwood, 2 cz alum, 4 dr blue vitnol 
(sulphate of copper) Idr green vitriol 
(sulphate of iron), 1 oz sug-ar , boil 
these ingredients with 4 parte water, 
filter the decoction through flannel , 
addasolution uf 4 dr neutral chromate 
of potaiih In 4 oz water aeda solutiou 
of 2 oz ‘ chenuck blue in 2 oz 
glycerine The cheuiick blue ’ is 
the solution of indigo lu sulphuric acid, 
or salpbuidigotic acid (e) A black 
<^P 7 tiig ink, which flow* easily from 
the pen, and will give very sharp copies 
without the aid of a press, can be pre 
pored thus 1 oz coarsely broken ex 
tract of logwood and 2 dr crystallised 
carbonate of soda are placed m a porce 
lam capsule with 8 oz distiUed water, 
and heated until the solution is of a 
de^red colour, and all the extract is 
diawlved The capoule is then taken 
from the fire Stir well into the mix 
ture loz glycerine (sp gr 1 25).I5gr 
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neutral cliroroate o/ potash titHoIred 
in a little water aud 2 dr finely pul 
vensed gum arable which may be 
] reviouslj disaolred in a bttle hot 
produce a mucili^Doiis 


solutioi 


The 11 


^so the u«<: of too much chloride of 
lime solution (j) \dd 1 oz lump- 
sugar or sugar-candy to 1 J pint good 
Wapj inh dis olve (A) fij oz best 
^Hs 1 dr bruised cloves 40 oz cold 
wato' IJoz pure sulphate of iron 35 
minims pure sulphuric acid ^ oz sul 
phate of indigo m thm paste 


without gettmg mouUy and however I neutral or nearly so Place the galls 
old it may be it will allow copies of I when bruised with the cloves in a 50 


writing 


to be taken without the aid of 
It does 


50 


This ink cannot be Used with a copying ' Pilterthrough paper intoanotber60-oz 
pre s Its impression is taken on thin i bottle From the refuse of the galls 
inoi tened copymg piper at the lock ' wr ng out the remainmg 1 quor through 
of which IS placed a sheet of wntmg | a strong cleanhuenorcottonclothinto 
piper (/) K rinsian copjingiik the filter to avoid waste Put m the 
ditferafrom those previously in Use in I iron dlesolre completely and filter 
liarii g while hqmd a more or less I through paper kdd the acid and 

yello Msh red colour but on |Mper it 1 agitate b^Uy adl the mdigo and 
rap 111 turns blue and immediately <hake up thiwughl} pass the whole 


tme while ordinary violet copying 

soon gets thick Thia kind copies ^ 

ea’ily and perfectly The following I duemg the proportion of galls to4}' 
la the method of itr iaa» ufjcture !•-••• ■■ . . Si i 


the operatic 

mgreiienta 

i for commoD writing mlc ) 


- — — - -- — . — Ueppo Dzit galls bruised 

k logwood cMract of 10® B (sp gr 4 1b sulphate of iron (copperas) poun 
10 5) has added to it 1 per cent of ded | lb gum-arabic pounded J lb 
alum and then enough hme ater to white tugar-caady pounded 1 gal 
form a permanent pre ipcace This I water PuttheatovemtoaueartlKsn 
' s then treated with a few drops | ware bottle and keep about new 


added to impart to it a distinct bhie I make a gallon about 2i Sd The 

blackcolour after whichdilutehvdro I bottle should have a good shakmg three 


chlor c acid u added drop I? drop until 
a distinctly red Coloured solution is 
produced To this solution is added 
a little gum and 1 to IJ per cent of 
glycerine It is evident that the small 
quaat ty of chlonde of calcmm formed 
bj this process greatly incre(»es tl e 
copying power of the mk while Ihe 
exceedingly slight €see«a of free hydro 
chloric acid causes the ink to re 
mam liquid by holding in solntion the 
bme aud alumina lakes of logwood 
ddhen tie wntii g dres the aad 
gra luilly c capes oris tientraJ «ed by 
the trace of alkal m the pajwr so tliat 
the blue bUck Like is left It is evi 
dent that any cousiierable excess of 
hydrochlono acid must be avoided as 


. four times a day (blVigrosme ink 
may be used for copnng if the gelatm 
and bichrmuate are omitted The 
following will be good proportions — 
Nigrosme 1 00 grams 

Hater df S or 

Gljcenn Sf fl oz 

® A copying mk is obtained by re 
dumug any good iron mk by eraporaiion 
and adding some gly cenn - — 

Black iron ink 10 volumi 


Reduce by e 
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prepared according to Bottger, as 
folloivis — 


Ettmct of lognood 64 parts 

bnda 10 ,, 

Chromate of pota,o8iuiii 2 , 

Glycerin 64 „ 

Gum arable 16 ,, 

Water 270 , 


Diisolre the extract of logsrood, 
together nith the soda in the ^ater I 
add the glj cenn and gum arable, and I 
finally add tlje chrom-it'* (not Uchro , 
male) of poUasium dissoh^ m a aery 
Bmaii (luautity of boiliug water Tlie 
' Til may bo u'led at ouce 

Engraviag Inks (^nd *ce 
LirHOGiUWMG Ink4 and 
Inks >— Under the term en^ving 
mka 'viU be lucluded all inks em 
ploy ed for eugmrer» nhelbert® stone, 
woo<i or mewl 

BtiCK — (o) Co4l Ur 100 parts 
lampblack 40 pru^eias blue 10 
glycenue, 10 Xfiis ink mav be u^ed 
for lithography , chromo hthograpliy 
autography etc {b) To the vartush 
obutned ^ boilmg linseed oil as for 
printing ink is added as much best 
calcuied Fans black as can be ground 
up mth it Thu te a htho pnntiag 
lu For copper plate pnstuig the 
Fans black is replaced lampblack 
(a) 8 os mastic in lears, 12 az. sheJlar 
1 oz \ enice turnentine melttogether 
add 1 lb uax, eos tallow when (bey 
are dissolved add 6 oz bard UUuw 
Boap shavings and mis then add 4 oz 
limpblack 31}s all noil together, let 
cool sbghtly, pour mto moulds, and 
cut into cakes of corn enientsiie This 
ink IS suited for writing on stones 
(d) To render (c) hquid for writing 
and drawing on transfer pspra*, it is 
warmed in a pot, and then nibbed 
down with soft water (rain or distilled 
water) The pen should be dipped 
into oJ and wiped before use (e) 
Pure white wav, 4 parts (best quality), j 
white tallow, 2 parts gum lac 2 ports , I 
lampblack, made from burnt mgs, | 
1 part oil copal varmsh, \ part 
llelt the wav over a slowfire thenadd 
gum tic crushed small, Chen mix’ m (he 


eosp in shavings, then the oil varnish 
for cakes When naxled tlun with 
water from the cake an 1 for crayons 
cut from the paint, winch must be 
brittle if It js good 

CoLOLBCD — Coloured inks are made 
adding to the varnish alrea<ty de 
scribed certain pigments of which the 
principal are as follows — 

— 2oz celestial blue, 3 os cna 

ffram ~-2 oz burnt umber 1 oz 

Oifen — 2 oz mineral green, 3 or 
chrome green 

LJae — 1 oz pru«sun blue 2 oz 
Chinese red 

—2 oz orange red 1 oz 
fUke white ground up with Canada 
baUani and omitting the hnseed oil 
vamish 

/'ink ~2 oz mineral pink, 1 oz 
saiin while 

Jifd —5 oz DUsersl orange red 2 oz 
Cltineee red 

Orspb Ink —3 dr a&ilma violet 
2 dr methylated spirit 2 dr muci 
lage of gum arable , 2o2 boiliugwater 
Uu w^ 

Indelible Inks —These are in 
tended for use m cheques, vouchers, 
and other valuable documents, the 
object being to prevent Umpenng with 
the writing, and espose any such 
attempt if made The following rect 
pes have been published (a) An ink 
that cannot be erased even with acids, 
is obtained by the following To good 
gall ink, add a strong solution of fiae 
soluble pcMseian blue in distilled vvater 
This addition makes the ink, which 
was previously proof against alkalies, 
equally proof against acids, and forms 
a vmtiog fluid which cannot be erased 
without destruction of the paper Tho 
ink writes greenish blue, but after 
watda turns black ( Pharmacist ) 
(6) A very little quantity of amlme 
black tnturated with a miiture of 
aWhol aud hydrochloric acid, and the 
liquid obtained diluted with about 
twice its weight of water contaimng 
a trace of gum-arabic, gives an ink, 
whicli proves indestructible alike with 
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respect to strong mineral aci<is and to 
wards concentrated lyca (‘ Bajer 
Ind und Oew ,BUtt ) (e) Dissolve 

25 gr of gum copal powder tn 200 gr 
of lavender oil by the aid of a gentle 
heat then add 2^ gr of lampbkcL 
and i gr of powdered mdigo To be 
applied to paper with a quill pen (<f) 
Flener prepares an mh which resists 
the action of bleaclung agents thus 
Tale equal parts of copperas and ver 
milion powder thoruughlj sift and 
grind the finest portions with linseed 
oil finally squeeze through linen A 
thick paste IS thus obtained which can 
be us^ either for wntii g <r printing 
on c.ihco or wool ( L« Monde^ ) 
(r) Bottger prepares an itik that do» 
not corrode steel pens by tntorating 
3 Go gr uf anilme black with 22 gr of 
alcohol and 1 drops of btdrocuonc 
acid a porcelain mortar is em^ojed 
and the paste thus prcduced » mtsed 
with 1 82 gr of gum arabn previously 
dusolvsd 10 So gr of hot water If 
this mk be added to an alcoholic solu 
tion of shellac (21 gr of Isc to 85 of 
alcohol) a block pr^uct resulu suit 
. able for colounng leather and wood 
I ( Dm„lers Pol} tech J1 ) (/) If the 
II k IS to be used for writing or drawing, 
and there is no danger oi the letters 
etc leiug nibbed off mechsiiically 
printing ink or Indian inkmay be used 
(,7) Pnutmg ink sinks into woven fsb 
ncs to a considerable depth and will 
List a lung time It is jnubablv one 
of the cheapest marking inks to be 
used with stencils (A) In many cases 
Indian mk answers as well and in 

documents it is the only safe mk 

smee nothing but the destruction ofthe 

document itself wJl be able to obliter 

ate It It is made by triturating 100 
gr of best Indian ink (Chmese) with 
very dilute hydrochloric ac d (abont 
22 parts of alwolute hydrochloric acid 
in 1000 parts) or with a solution of 
acetate of manganese in diluteil acetic 
acid (i) Another fine indelible mk 
which resists all wlmry reagents l> 
made ly means of vaimhum \ma 
diuni and its salts are rather expensive 


still although their price has fallen 
during the last few years to about 
one tenth of what it was formerly 
(y ) An indehble aniline mk may be 
made thus 100 gr of hydrochlorate 
of anilin e and 60 gr of chlorate of 
sodium are dissolved m3J oz of water, 
and i gr of vanadate of ammomum 
added to the Iwju d when it will soon 
become dark coloured, and deposit an 
abundant precipitate of amime black 
This may be dried made mto a paste 
with powdered acacia water, and gly 
cenne, and used with a stencil (I) 
1 part of pyrogaUiC acid is triturated 
with 3 ports of powdered icacia Spirts 
of vanadate of ammonium and a suffi 
cicnt quantity of ucld distilled water 
ui a porceUin capsule until a uniform 
mixture u made This forms a fine 
mk fiowing black from the pen This 
may also be made into a stencil mk by 
using less water and adding a Little 
glyceriue (/) A compo ition prepared 
bv mmog well triturated carbon with 
an alkaline silicate (potash or soda), 
the followiug proportions answenng 
I well lampblack 1 part syrupy sill 
' cate solut on 12 ammonia hquor 1 , 
I distilled water SS (w) (1) 1 lb ex 
I tract of It^wood 1 gal water (2) 
4 oz sulpute of protoiide of iron 
4 oz water (2) J uz potaesium sul 
phide 2 oz water k^ter dissolving 
the logwood bv boiling add (3) to (2), 
until the iron assumes a black colour , 
then add this compound to (f), and 
boil a few m nutes mid ^ oz potas 
eium cyanide which fives the colour , 
for ink add gum and alcohol (n) 
Take part by measure of a cold 
eaturat^ aqueous solution of cupric 
chloride saturated at o9° F (15° C ) 
20 parta by measure of a cold saturated 

aqueoua solution of chlonde of anihne 

20 parts by measure of water 50 parts 
by measure of an aqueous solution of 
gum arable (1 part by weight of gum 
arable to 2 of water) at 59= F (15® 
C ) 2 parts by meai.ure of glj cerme 

and some finely powdered potassium 
cl lorate lu mixing tl e mgre lients 
It i» preferable to ad 1 the solut on of 
chlonde of aniline to that of cupric 
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chloride first aad the other ingre 
dients lu the order namcl then, 
when the whole has been well shalen 
to add powdered potassium chlorate in 
sufficient quantity to saturate at 59“ 
F (15' C ) the comjHiund rolutwai eo 
formed After writing the ink la at 
first slite-coloured but on warxcii^ 
gentlj it becomes black All the solu 
tionsaretobemadeat59'F (]5®C) 
that i> practicaiij the average tern 
jierature (o) Richmond s etamp can 
cellmg inks consist of the following 
ingredients namely Eosine aniline 
black anilme blue cupr c chlunde 
sodium chlorate amuiomum chloride 
(sal aminoniac) glj uenue lampUack 
water arid oil These substances are 
take? m the foUowiog preportions 
Eosiue 1 port aniline black 4 
anilme blue 2 cupnc chlonde 1 
ammonium chloride 3 sodium chlor 
ate 2 and of the remaioiog tngre 
dicnts «. sufficient quantity to l^s 
the ink to the proper consistency for 
the uee for which it 13 intended The 
mgredientsare thoroughly iricurponited 
by grinding or etimng when the com 
position u ready for use The ink 
described is absolutely indelible. 
Stamps cancelled therewith are effect 
u\lly destroyed and the fraudulent 
alteration of matter wntcen (herewith 
is impoeeible The rationale of the 
^ration of the ink u as follows 
Eee des having oa an ingiedieot amtme 
hlack it embodies aUo the aubstaaces 
necessary to produce that colour— to 
w it an amline an oudi ing agei t 
axld a cupr c salt The rcactim of 
the c substances is however retaided 
by the oil which aUo forms a part of 
themk As a consequence the amine 
black irluch is a product of the resc 
tion of the ingredients of the mk i» 
partly formed within the body of the 
stamp piper In prepiiring the oom 
pos tion for ordinary writing ink the 
oil and lampblack are preferably omit 
ted a •small portion of gum arable 
being ad led in tl eir Bte.«l the latter 
subserving the same ei d as the o 1 
To prevent luoul hug a small [wopor 
tion of some aiitisept c ageut sucli 


as Eahcyhc acid mac aLo be added 
The novelty consuls essentially in such 
a compound as contains the ingre 
dients for forming aniline black and 
for letarding the reaction sufficiently 
to defer its completion until after the 
ink shall have been appheil to the paper 
or surface upon which it is to be u«e3 
(p) Tnturate If grm aniline black 
with 60 drops strong hydrochloric acid 
and 42-iS grm strongest alcohol 
then add to it a hot solution of gmi 
gum arable m 170 grm water Tins 
Ink attacks steel pens but httle It is 
not destroyed either by strong mineral 
acds or by strong lye If the first 
alcoholic solution of anilme block lx. 
dilated with a solution of 2J grm 
sbeUrc (uistead of gum-^ynbic) m 1 70 
grm water an mk is produced which 
may be employed for wntiugon wood 
bims or leather and which is remark 
able for its deep black colour 
Indian Ins —The peculiar ink 
emploved bv drsuglitsiseD is termed 
luduD because tbs best qualit ca 
liave alwavs come to us from India and 
China The Chinese mode of ma&u 
facture is as follow In some parts 
of h China the Ismpblack xhich 
forms the foundation of the ink is 
prepared much lu the same manner as 
in Europe In otiiei districts the 
following method prevails The fur 
nacea ore built upou the ground with 
a length varying from 3 it to 40 ft 
oreveu nO ft and witha mouth about 
2 ft m diameter The material gene 
rally used is pme or other resinous 
wo^ or the resin itself which la 
burned at the mouth of the furnace 
Only the black depo' ted at the es 
treme end of th“ furnace is used for 
the finest uk all the remainder be sg 
pro) ortionately coarser The fineness 
of the gram depends also upon the 
shiwtieEsof the combustion The very 
finest block u> said to be denved from 
pork hit the nest from oila and other 
km Is of grease The sn ootbness of 
the ink is hkewije largely dependent 
upon the careful sifting of the blick 
tbrougli silken bags or sieves The 
fii^t operation ui compounding the uik 
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IS to soak a the excellent 

glue tuade from butfilo hide when ' 
thoroughly swollen it 13 set ^ide and 
will keep in this state for several days I 
For Use the glue is melted in an jnai 
pot and as much lampblack is added ' 
as will produce a soft p^le This, 
poete IS very carefully kneaded by ' 
hand A small quantity of pea- 01 ] is 
then added and the whole is mam 
tsiaed at a temperature of 130 tolfO 
F (51° to 60° C ) until the paste u. 
found to be perfectly botnogeneoUa . 
It i» then poured out m the form of I 
d.tt cakes weighing 1 lb to„ )b each 
and 13 left m that condition for many 
days to ripen It often itappens 1 
when the weather u hot and uup 
that the cakes become coxeretl wtth 
mould hut this does not s"em to 
produce any (21 eSect While one set 
of workmen manufacture the paste 
soother set (ishioa it mto the familiar 
forms met with id con merce The , 
latter sit at s bench rtth a soull ' 
braaer beneath the workintn warms 1 
a pace of Che paste kneads it n^or 1 
ously m his hands presses it into a 
EECUld and places the Utcer under a I 
long lerer on the end of which be st< 
so as to comprs a the ink fbrcib^ for 
some eeconda be dlle another mould 
m the aiesntime and so ^e operation 
progresses The moulds are made of 
wo;^ the cbaraccera co be tmpre* ed 
upon the cakes being engraved also on 
wooden dies One of Che-e dies o 
dropped into a canty in the bottom of 
the mould wlute another is lad on 
the top of the pa-ate in the mould 
Common qualities are often pressed 
mto large moulds with several par 
tiCiom so tliat the cakes when drv 
can be ea-ily broken off from each 
other For wholesale manutictitniig 
purpo es the best is simply rolled 
and the sticks perforated at one end 
are strung together in bunches of J 
doz to 1 dor The drying of the cakes 
occup es a to 6 lays accordir g to the 
temperature Their high poluhiadoe , 
to brushing over with a hard hru h | 
impnegnated with tree wav (prolsbly j 
that secreted by toccui Fe fa on the I 


Iwancheaof Freriiius cAincnsis) which 
has the additional effect of preventing 
the ink soihng the hands when they 
are moi«t The peculiar odour pos 
sevsed tiy the finest ink 13 produced by 
miTimr a email quantity of musk, nr 
of Bt^eo camphor wilb the pa-te 
I while hot The common qual ties are 
UOscented The Japanese m-iLe mi 
in the same wav but It is inferior to 
I the Chinese product as though the 
(Jue and gelatine are equally good 
levs care is tnken iti the preparation of 
the lampblack The &ne«t mk should 
be lightly bro m in tint nbeii quite 
black bluuh or grey it i* inferior A 
' stick of (iae ink gives a clear sharp 
round when struck if the tone be 
Hull the ink is aot homogeneous 
The heanert mk is the best it im 
prot«s in colour and bnUisacy by age 
The chief te t of good mk is that it 
will produce a tint of any depth with 
ouv the sligfateat appeuranco of irregu 
lanty home rakes are worth Se to 

There are several cheaper liome 
made ua taliona of the Chmeee ink, 
besides tome recipes for improving the 
quabties of the letter ThevareemeflV 
as follows ( 4 ) To improve Indian ms 
for drawing so that even the thickest 
hoes wtU drj quickly add 1 part of 
enrbohe acid to SO of the mk If by 
nuawke too much has been added it 
may be rectified bv putting in more 
f ndian ink If the mixture t, properly 
peeformed the ink is as easy to draw 
with as It n. without carbolic acid but 
dries quickly and may even be var 
nished without discharging (5) For 
making a deep black Indian mk which 
wiUaiso give neutral tmts in its half 

shades rub thoroughly together? parts 

lampblack 64 parts water and 4 farts 
finely pulvemedmdigo Boilthe mix 
ture until moB t of the water lias evapo- 
rated then add n ]iarta gum arabic 
2 parts e^ue and 1 part extract of 
chicory Eo 1 the mixture aguu till it 
has thick oed to a [tiste then slwpe 
it m wooden moulds wh ch liave been 
rubbed null ohie or almonrl wl 
(d) Moot of the black Indian ink met 
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with m commerce po«se5«es the diead 
vantage that it blots when a damp 
brush 13 passed over it or, as draughts 
men say, ‘ it does not stand The 
addition of alum does but 1 ttle good 
hut bichromate of potash accomplishes 
the object by rendering insoluUe the 
glue which the mb contains and thus 
making the ink permanent The U 
chromate of potash possesses a deep) el 
low (almost red) colour but does not at 
all ujure the shade of the ink as 1 per 
cent of It in a very fine powder inii 
mately misedvith theink issufBcient 
The bichromate must always be mixed 
witli the ink in a dry state otherwise 
the latter might lose its frialality in 
water A drawing which has been 
made with this ink in the dark or by 
artificial 1 ght must be exposed to sun 
hght for a few minutes which renders 
the bichroouted glue insoluble in 
water Draughtsmen who cannot pro 
Tide tliemselves with such ink mabe 
use of a dilute solution of bichromate 
ofpotaehurtibbisgupCheiRi There 
IS no danger of the yellow penetming 
the paper if the ink is thick enough 
(c) The greater part of the mL now 
sol 1 as Indum ink consist) of fine bmp 
black and glue Punfy fine lamp 
black by washing it with a solution of 
caustio soda dry and make it into a 
thick paste with a weak solutsos of 
gelatin contamuig a few drops of musk 
essence and about half as much amber 
gris mould and dry Instead of gel 
atm the following soluliott may be 
used Seed lac 1 oz boras i oz 
water 1 pint boil until solutaon is 
etfected and make up with water to 
1 p nt (/) A substance much of 
the same nature and applicable to the 
same purpose as IndiAi ink may be 
formed in the following manner | 
Convert ) oz ismglass into size dis 
solvujg It over a tire m 6 oz soft wa I 
ter dissolve 1 oz Spamsh liquonce 
in 2 oz soft water in another vessel ' 
over a fire gnud up on a slab with a 
heavy mulier I oz ivor) black with 
the liquorice mixture add this com 
pounl to the isinglass size wlulebct 
and stir well togeiUer till thcseughly 


mcorponted Evaporate away the 
water and then cast the remaining 
composition in aleaden mould slightly 
oiled or make it up m any other con 
Tenient way This composition will 
be found quite as good as the genuine 
article The lainglass size mixed with 
the Colours works well with the brush 
I The liquonce renders it easily dissolv 
able OD the rubbing up will water to 
I which the uinglass alone would be 
somewhat reluctant it also prevents 
it cracking and peeling off from the 
ground on which it i® laid Cy) Mix 
finest lampblack with a solution of 
I(W gr ha and 20 gr borax in 4 oz 
water (A)Orind the finest lampblack 
to a paste with a very weak solution of 
potash It u then diffused through 
water rendered shghtlv alkaline col 
lected washed with clean water and 
dried The dry powder is levigated 
to a smooth stiff paste with a strong 
filtered decoction of carrageen (Irish 
moss) or of quince seed Afew drops 
ofevseuceof musk and shout half as 
much essence of ambergris is added 
by nay of perfume towards the end 
o! the operation after winch it is 
moulded luto hot cakes and oraa 
mented with Chinese characters and 
dences as soon as tliey are dry and 
bard (x) A good Indian ink may be 
made from the fine soot from the fiame 
of a lamp or candle received and col 
lected by holding a plate over it. 
bbx this with the sue of parchment 
and It will be found to give a good 
deep colour Burnt nee has been by 
some considered a principal mgredient 
m the genuine Indian ink with the 
addition of perfumes or other sub 
Etancea not essential to its quahties 
as an ink (1) Calcined lampblack, 
100 oz bi^ead shale black in impalp 
able powder 50 oz indigo car m ine 
utoakes 10 oz carmine lake, 5 oz , 
gtun-arahic (first quahty) 1 0 oz pun 
fied oxgall 20 oz alcoholic extract 
of musk 5 oz The gum is dissolved 
m 50 to 60 or of pure water and the 
solution la filtered through a cloth 
Tbe lod^ canniue lake kiluphlicL 
and Ehale Uack, are incorporated with 
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this liquor, and the whole u ground cornea yellow (e) Chlonde of cobalt 
upon a eUb n ith a niuUer in the kame m properly diluted solution (25 gr to 
manner ao ordinirj colours hut m the oe ) will produce a pmk wntmg, 
this case the grinding tak« much which will disappear when thoroughly 
longer When the paste t> thoroughly dry, become green when heated, dis 
homogeneous, the osgiU la gradually appear when cold, and pmk again 
added, and tiien the alcoholic extract when damp When often or strongly 
of musk The more the Uack la heated, It will at last become brown- 
ground the finer it is The black w red (y) When the solution of acetate 
then allowed to dry in the air until it of protoxide of cobalt contains mckel 
his acquired sufficient consistency to or iron the wntmg made by it will 
be moulded into cake~ which in their heeome green when heated , when it 
turn are still further dried in the air is jnire and free from these metals, It 
out of the reach of dual W’hen quite be^mcs blue (</) Bromnle of copper 
firm the-*e c-iken *re compressed in giies » perfectly invisible wntmg, 
bronie moul L having approprute wluch appears very promptly by a 
designa engraved upwu them The slight heatmg and isappears perfectly 

mouJled lull i« then n ripped in tinfoil by cooling To prepare u, take 1 part 

with a second envelope of gilv )>aper bromide of pot^lmm, 1 part blue 

The mlc which lia* Vieen prepared in vitnol 8 parts water It u better also 
this manner uoascsae-. elltbejwpertie* to discolor the blue vitnol with 1 part 
of the real Ciun&e artiote its graui alcohol (A) Wnte with a solution of 
IS suootli it flows very well, mites paraffin in benzol Wives the solvent 
perfectly with many other colours has evaporated tbepaiaffisisinwaible, 
andbeoumessoflrmly fivedtothepaper, but becomes visible on being dusted 
that other colours may be sproaa over with lampblack or powdered graphite, 
it without washing ic out (Itidault ) i or smoting over a cuudle dame (0 
IxiTistble or Sympathetic ^ntioc with iodide of potaeemm and 
Xah — The terms “mnsinle and starch becomes blue by the least trace 
' ny icpathetic are applied u> any | of acid vapours in the atmosphere, or 
wntinj, fluid which leaves no visible by tbe presence of ozone To make 
truce of the wnting os the paper, until i it, bod starch, and add a small quan- 
dev eloped by the application of beat or I tity of lo^de of potassium m solution 
chemical reagents They have been I (j) Sulphate of copper in very dUute 
suggeeted (somewhat mpracticallv it solutiOQ will produce an mvisible writ- 
mu«t be owned) for use on poH-cards I mg which will turn light blue by 
They are pnncipiny a* follow* (a) vapours of ammonia (i) Soluble 
Solution of sugar of lead m pure water I compounds of antimony will become 
leaves no trace of wntmg wbeu dry , red by sulphide of hydrogen vapour 
the written cheuweters held over a ]et ( (f) Soluble compounds of arsenic ami 
of sulphuretted hydrogen are developed | of peroxide of tm will become yellow 
of an intense black colour (blNifrste ly tbe same vapour (m} An acid 
of the deutoside of copper m weak eolu solution of chlonde of iron is diluted 
tion gives all invisible wntmg, which till tbe wniing is invisible when dry 
becomes red by heating («) Chlonde Thi* wntmg has the remarkable pro- 
of copper m very dilute solution la I perty of becoming red by sulpho- 
lavisible fill heated To mate it, dis ! cyanide vspoura (arising from the 
solve equal parts of blue vitnol and | action of sulphuric acid on sulpho- 
Sal ammoniac m water (<f) Nitrate of cyamde of potassium m a long necked 
mckel and chlonde of nickel id weak ' &Lsk), and it disappears by ammonia, 
solution form an inyi-ible ink, which and may alternately be made to appear 
liecomes green by heating wtien Uie I and disappear by these two vapours 
aalt contains traces of cohalt, which | (n) Writing executed with nee water 
u ually is the case , when pure it he is mvkible when dry, but the charac 
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ters become blue by the appbi^tion of 
iodine Tins ink was much employed 
dunng Uie Indian Mutiny (o) Cba 
ractere written with an aqueous solu 
tion of iodide of starch disappear la 
about I weeks (p) Dissolve 1 3 <a 
common oil of Titnol (sulphuric acid) 
in 1 pint soft water , stir well, and 
aUow to cool M nte with a clean steel 
pen when di7, the writing is insiai 
ble held to the fire, it becomes 
indelibly black (?) Wntingesetuted 
n-iCh a clean quil! pen dipped in onion 
or turnip juice is in»i;5ible when dry 
when the paper is heated the charac 
tera assume a brown colour (r) Milt 
makes a pood intasiUe ink and butter 
milV answers the purpose better It 
will not show il written with a clean 
new pen, and iromcg with a hot flat 
iron IS the best way of showing it up 
AH intiiible mbs will show on glazed 
paper therefore ungkzed paper should 
Mused («)BoilnutgalUtna<)Uaetta! i 
put some ftoman Titnol and sal-am 
moni&c to it, and when cold dissolre a I 
little gum-arabic, and it will when I 
wntten with Taoishm hours (0 ! 
Bum flax so that it may be luther ' 
mouldered tliari burned to aahes then j 
gnud it with a muller on a stone, put I 
tmg a little aquarita! to it, tlen mix I 
it With a little Weak gum water, and | 
what, you wnte though it seem fair, 
may be rubbed or washed out (u) I 
Widemaun communicates a new me | 
thod of makingan jnvjsiUeink to Pjs . 
Natur To make the writing or draw ' 
mg which has been made upon paper | 
with the ink appear it ss eumcicnt to 
dip it into water On drying, the ' 
traces disappear ^m, and reappear by I 
each succ^mg immersion The ink i 
13 made by intimately miMug linseed j 
oil, 1 part , water of ammonia, 20 , | 
water 100 The mixture must be | 
agitated each time before the pen is : 
^pped into It as a little of the col may ! 
separate and float on top, which would, | 
of course, leare an oily stain uptm the , 
paper ' 

Lithographic — lb shellac, 1 ' 
lb mastwin tears, 2o2 Venice turpen i 
tme Melt these tqyethei;. and add 


2 lb wax I lb tallow, and continue 
to heat tt hen eufiicieuCly fluid add 
j Ib hard tallow soap lu sharings 
Let the whole combine and finally add 
\ lb lampblack Mis well, cool a 
httle, then pour into moulds or on to 
B slab to be cut up 

Lithographic Printing Ink — 
The apparatua required for boiling the 
oi] for making this ink consists li a 
boihng Tessel wider at the top than 
the bottom and large enough to hold 
double tlie quantity of oil to be boiled 
at one operation ItshouldhaTeama 
at the top to catch any oil that oi er 
flows ui boikag which, if allowed to 
I boil <ner into the fire, would cause 
I a confU^tiob The boiling ressel 
I should alto be arranged so that it can 
I readily be lifted sn»y from the source 
1 of heat should it catch abght for 
I hnseed oil is boiliog swells up conaider* 
ably owing to the escape of aqueous 
vapour generated from the albuminous 
matur inherent in raw oil, and when 
once the oil begins to nse it will con 
tuiuete do so until it has all flowed 
out of the vessel unless the tempera 
ture of the oil be lowered to do thia 
you must either mke out the Are or 
remove the vessel from the source of 
heat, or throw some clean dry sand 
(not damp or an explosion would 
occur, le the oil would be spirted 
out of the vessel) luto the oil this 
will cool itdoivn quickly 
The boding vessel should also be 

provided with a hd or cover that fits 
closely and can be quickly and easily 
put oa to extiuguiah any flame should 
the od Ignite 

Jlat Sroim LithogTaphic /nl — 
4 parts mutton tallow 4 parts curd 
soap, 4 parts yellow wax 3 parts 
orange ehellao 2 parts mostio resin 
For colourmg matter take bufficient o 
B compound prejarej by mixing 
dry powder 15 parts prussian brown 
1 part vermilion, IJ lampblack A 
parts are by weight Melt together 
the tallow, soap, and wax, and while 
almost hot enough to ignite gradually 
work la the mobtic resin, in fine pew 
de^ and when this has all mcornura 
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IM !uld the shellac II d lirectlj it las 1 oz ii^i>tAlli?ed nitrate of silver IJ 
become honiogeueous by iniviug well <u catbouate soda crjstaL 160 gr 
(you must keep the compound hot tartancacd 2 oz liquid ammonia (or 
enough to melt these readily or it laill sufficient) SO gr aniline black 5 dr 
form in lumps and not umte with the glycenoe 8 oz distilled water Dis 
other ingredients) then a<ld the colour solve the mtrate of silver and carbon 
ing matter and cut up into discs or ate of soda separately m 3 oz distilled 

cakes When it has set hard enough water mir the solution collect and 

for use the ink is nibbed down m wash precipitate well with distilled 

lavender oil (oU of sjake lavender is water now introduce preciptate 

the cheapest) or else in water as pre (moist) mto a wedgwood mortar and 
ferred for the work in hand to it the tartanc acid dissolved in 

Olne Grtet Lithographic Ink — 1 oz distilled water stir until efferves- 
The ingredients for this are identical cenceceases then introduce liquid am 
to those for red hrowm For cidounug monia enough to dissolve prec pitate 
matter take 8 parts of the follow ing Having dissolved aniline black m 1 oz 
2 parts yellow ochre 1 part lampblack boilmg water add it to above then 
and ]ust sufficient indigo to produce add glycerine and distilled water 
the desired ohve hue The method of eDougu to make the product S fluid oz 
manufacture is precisely the same as (e) Jet black amlme 10 oz. aniline oil 
for red brown ml and this suffices to 1 oz cupnc chloride crystals i oz 
show how various colours may he pre pulven «d amtnoma chloride Put 
pored the anilme oil m a white enamelled 

SlarkiQg Zxil: —The u eot mark vessel and gradually add the copper 
mg mk IB for writing on textile fabrics chlonde and by the aid of a little neat 
it must therefore be proof against the dissolve stirring with a glaas rod 
action of ho^ water soap alkahet etc Now add the ammonia chlonde stir 
The chief recipes are (<z) 20 parte well and lastly add 3 oz acid hydro 
potash are dissolved m boding water chlonc Stir till aU u dusolved and 
10 parts finely cut leatber<hipe and let cool It is now ready for use but 
6 parts flowers of sulphur are added it is best to keep it m bum a few weeks 
and the whole is heated m an iron as it does not have its jet black colour 
kettle until 1 1> evaporated to diynese alfast (/) Indelible £ Johanson 
Then the heat is cont nued until the St PetersWg gives the formula for 
moss becomes soft care being taken a convenient ^ for marking clothing 
that it doe* not igmte The pot is by means of a stamp 22 parts car 
now removed from the fire and water | bonate of soda are dissolved in 85 parts 
13 added the solution is strained mid glycenne and triturated with 20 parts 
preserved id battles This ink flows gum-arabic In a small flask are dis 
easily from the pen (5) Triturate solved 11 part* mtrate of silver in 20 
1 75 dr aniline black with 240 droj» parts officinal water of ammonia The 
stroug hydrochloric acid and 42 ix two eolut ons are then mixed and 
strong alcohol The mixture is diluted heated to boiling After the 1 qmd has 
with a hot solution of 2 5 dr gum acquired a dark colour 10 parts 1 ene- 
arable in 170 dr water Thisinkdoes tiaa turpentine are stirred into it 
not attack steel pens and is destn^ed The quanUty of glycerine may be varied 
neither by mineral acids nor I7 caustic to suit the size of the letters After 
alkahes (c) Permanent Dissolve 4 stampii^ expose to the sun or apply 
parts of nitrate of silver m 10 parte of a hot iroa ( Pharm Bee ") (?) ^ 
1 quid ammonia Dissolve 5 ports parta carbonate of soda are dissolved 
gum-arabic 6 parts carbonate of soda m 25 parts distilled water also 17 
( n crystals) and 2 parts of sap green parts mtrate of silver in 42 parts am 
m S parts of distill^ water Mix the monia , 20 parts gum are tl en n*®** 
wo solutions and use (d) Indelible rated into 60 parts water and mixed 
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witJ tbe sod I solution tlie mtntc of 
g h er aolulion is then added together 
with 33 parU aulphate of coppa^ 
The ink ITT tes » rich blue (i) Dia 
solve 1 dr nitrate of eilver in f oz 
wvier ad 1 to solution as much hquid 
ammonia as will redisaolve the pre 
c pitsted aside with eoate sap green 
to colour It and sufficient gum water 
to raise the volume to 1 Letter* 

written with this ink should be first 
fire heated and then exposed to the 
sun to blacken The fabnc requirea 
no previous preparation ( ) DiitJve 
geparatelj 1 oz nitrate of silver and 
02 carbonate of soda mix the 
solutions and collect the precipitate 
on a ^ter wa^ well introduce the 
moist prec pitate into a mortar and 
add 8 scr tartanc acid tnturate tiU 
eCecveacence ceases add aufficient 
atrong liquor ammonue to dissolve the 
tartrate <n silver add 4 fi dr orchil 
4 dr powdered white sugar aud 12 dr 

r wdered gum arable oiake up to 6 
02 with distilled water (l)Crun 
eon marking ink may he made by add 
mg 6 gr carmine to the 1 quor 
ammonue of (t) hut it soon loses its 
cr mson tint and become* black (/) 
Dissolve 25 gr powdered gum copal 
in 200 gr Uvtaaer c 1 by the a d of 
gentle heat then add 2) gr lamp 
bUck and ^ gr po vdered indigo 


(m) Blue 

Silver D trate 4 gnu 

Liq ammonite 12 

Sodium carbonate 4 

■powdered gum aratac 6 
Cupric sulphate 20 

Distilled water 16 


Dissolve the sih er Salt in the aminoma 
and the soda gum and copper salt in 
the distilled rater and mix the two 
solutions (DoriAuIt ) (n) Blue — ■ 
Miv a sufficient quantity of nltrama 
nne with bar) tes (sulphate of banum 
Wane Jtx) and water to produce the 
desired tint It may W rendered 
more permanent by adding tome 
1 quid glue (solution of glue in acetic 
acid) or some sUrch paste pwpaied 
with the addition of a little wax 


{ Cl eu ai IDru^ ) (o) First li sohe 
together 8 5 purtc cl lorile of copper 
10 6 parts salt and 5 J p rts 
ammonuc in 60 parts d stilled water 
then dusoUe 20 parts hjdroci loriJe 
of amhne m 30 parts water to 
which has been added 20 parts of 
a gnm solution (made b3 hssolving 1 
part gum in 2 parts water) and lastly 
add 10 parts gtyceru e These solu 
tionsarekeptinseparitebottles tor 
use mix 1 part by bulk of the first 
solution with 4 parts by bulk of Ibe 
second Apply with a qmjl pen or 
«mall bru«h The writ ug aj pears 
green at first but blackens on exposure 
to a higher temperature A steel pen 
may be used for writing with it If 
the cloth after being marked is put 
into tepid soap suds the writing 
acquires a fine bluish tmt The ink 
should be perfectly limpid so es to 
penetrate the fabric and the solutions 
should t« mised only when they are 
to be used (p) The followiag recipe 
produces a markmg mk that t> quite 
indelible aud may be applied to the 
calico with a printing machmo Heat 
9 parts of Venice turpentine with 4 
carts olein until well incorporated 
Place 10 parts soft potash soap on a 
slab sod work to the turpentine mix 
ture How add 6 parts lampblack 
(previously ground and sifted) m x 
well and finally add 1 part neutral 
extract of indigo (g) The following 
13 a recipe for an indebble red ink to 
use With stamps on hnen Liquefy 
I pint of beUam of <»paiba. by aid of 
beat and gradually stir m 2 oz of 
thoroughly dry white curd soap cut m 
thm sfivings and stir uutil properly 
diffused Then introduce a sufficient 
quantity of vermilion and stir ocoa 
sionally until cold 

Afarkx /nH frir Pamh — (a) Dia 
solve asphaltum grahanute albertite 
or any mmeraU of this character in 
naphtha or oil of turpentine to a thin 
finid It dries quickly docs not spread, 
and the znarkings are nearly ladestruo 
tibje (6) A bag marking ink that 
will stand good even when hagi filled 
with chetzucol manures have been m 
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rain an 1 mnilune over 1 0 dara 1 lb 
of logwood chip- boiled in 1 gal of 
water 10 minutes then stir in } oz 
of bichromate of potash an 1 boil this 
JO minutes longer then add when 
cold J lb common ram prexiouslr 
dissolieJ an! stir well m This wtU 
flow well from the pen and mil mark 
bags with either the stencil plate nr 
block The coet of aboTC ink is about 
6d per gal Dark Uue — (c) Chn 
tun Knab, Munchbeig Baiana makes 
a blue prepu-ation good for marking 
trunks and lioxee because it readilr 
combines with wood cloth, etc and 
resuta the action of the weather ffis 
process u KiTcn in the Deutsche 
Indmtne »itung as follow* 100 
lb of a 30 per cent fluid extract of 
logwood are put in a cuitable kettle i 
mih 3 qt ucohoJ to which k lb j 
hvdrochlonc actd has already been I 
uded. TliemisCureukeptatfli F 
and well stured until thoroughly | 
Bused Vest he dissofces 10 (b 
(yellow) chromate of pota.oum in 30 
lb boding water aud add. to it 30 lb 
of hjdncnlonc ACid stirruigwell and | 
when It ha* cooled to *6 1 Urs it 
yei 7 slowly uito the ouiture already 
in the kettle The whole i. then 
warmed to ahoue 13j T The olw 
which then become an esmci i* 
•tured a short time longer an< to it 
IS ad led 30 lb dextrine mued with 
20 lb fine white earth (ftrra c/bo) 
and well stirred through The mass 
when taken from the kettle is put into 
a mill where it i. thorougMy worked 
together It 1* b. tlr put mto tin 
buxe* and left stau ling a Jong time 

(d) kor marking bole* 


Shellac 2 <a 

Boras 2 

ITater •>$ 

Gum-arabic 2 


Venetian red sufficieat to coJoor 
Boil the borax and shellac m the wbIct- 
until tl ey are diasolved add the gum 
ambic and withdraw troza the Arc 
tthen the solution luis liecome coll 
complete 25 oz with water and add 


Venetian rol enough to lirmg it to a 
xnitable con i- teucy and colour This 
ink mn.t be pre-erretl m a glass or 

eattheuware i Cs-el 

' keetjyr CgeJottgle 2nl — Gnnd 
anilin e colour with glTcerine thinnmg 
witli pint if de ireil A few drops of 
oil of cloves will give a pleasant odour, 
if It IS wLhed 

Pnntmg Ink — The ink used by 
prmteri is compounded mainlv of two 
ingredient. ccJi unng matter and rar 
ni_h The former vanes according to 
the quahtvati 1 tint of the ink the 
latter uiav be oliauieil bv natural 

resiDou ufji-tauce or by mixing ofl 
ro-ui and -oap 

BfacK — (a) Tie chief colouring 
niatter la 1 laik pnutmg ink is vege 
table laiupbUck The pnee of tbs 
lest qualities precludes their u-ie except 
for rpeciaUy fine ink nevertheleis, 
good lok csidiot made with tsSenor 
aamptes tn undue proponion of 
lampblack m the mk will cau-c >t to 
m«ar however long it miy have been 
Pnnted, and to set-off during book 
buiduigoperatioua Thus the thickest 
uiks are not ibe best if the UmpbLick 
Is more than the Tnrni.h can bind 
Ivory black la too heavy to be used 
alooe but e proport on ground up 
with the other lu^^redienu makes a 
Valuable ink for jnijdactcg the be-C 

S able effect with wood engravings 
y tbe best and blackest u admis.i 
ble Pni Tan blue ground exceed 
mgly fine and used sparingly deepens 
the colour of ink m excess it gives a 
cold appearance Imligo may replace 
prussKUi blue Perhaps (1 e blackest 
tmt 1* produced by equal quantities of 
each Tbgiieariuh tone andremove 
the coldnes. caused by m bgo and 
Prussian blue the addition of a little 
Indian red is strongly recommended 
The natural remous substances em 
idnyedasasoiuoeof varnish are balsam 
of copaiba and Canada lalsam The 
I former is superior and when old and 
pure may be Used without any preja 
'ration Tbe litter is much thicker 
and dries more quicklv au 1 cannot 
tlierefare be Used alwiie but for a 
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strong ink a sza^ll proportion may with 
advantage be nlded either to thebnlsam 
of copaiba or to the artificial vamisU 
now to be descnbeil 

The ba^is of the artificial vami^ is 
hneeed oil, which should be as old at 
possible Of all other oils the only 
one recoinmended as a substitAite is 
nut oil The rosin usa) may be other 
black oratnber ItmeUsmtheboihng 
oil, and combines with it, preventing 
its separation from the eolounng mat 
ter and staining of the paper and bend 
ing the ink to prevent its smeanDg 
The properties possessed hy soap, 
which render it such an indispensable 
ingredient of pnnting uik are that it 
causes the mk (1) to adhere unifonnl> 
to the face of the tj pe (2) to coat it 
completely with the smallest quantity, 
(3) to leave the face of the type clean, 
and attach lUelf to the surface of the 
damp paper by the action of pre»ure 
and that repeatedly (4) to wajb easily 
off the ^pe, and (S) to never skm 
over, however long it tnvy be kept 
For all dark take, well clned yellow 
or turpentine soap may be employed , 
for light tinted inks, curd soop b pre 
ferable Used in excess, soep tends 
(l> to render the colour ttueqtial where 
a large surface is printed, (2) U> spread 
over the edges of the type so es to giv e 
them a rough appeamoce, and (3) to 
prevent the ink drying quickly end 
cause it to set off when pressed 
It IS thus opposed to the tending 
quahty of the rosm Its due p-opra- 
Cion IS when (he ink works clean, 
without clogging 

The combination of these several in 
gredients is eflected in the following 
manner Into an iron vessel bavmg 
2 to 3 tunes the capacity of the 
materials it is to receive put 6 qt 
linseed oil and make » fire under it 
After a tune the oil simmers and 
bubbles up, hut as the temperstnie 
increases the surface resumes placidity 
nest it commences to smoke, and (hen 
to bod emitting a very strong odour 
as the boiling coutmues, a scum arises 
At this stage, repeated tests should be 
made to ascertam whether the escaping 


vapours will ignite At the moment 
when tliey will <lo so tlie pot is re 
moveal from the fire an 1 | Uced on the 
gitmnd and the contents are stunxl 
with an iron spatulv anil kept burning 
The pot IS covered occasionally to ei 
tingiush tile flame while samples are 
TnOidcawn to teat the consistence 
■When drops of lie oil let fall upon a 
porcelain surface will draw out into 
strings about i in long, the oil is suited 
for luk for oi^mary book work The 
flame is tbcu extinguished by firmly 
replacing the cover On reroovung it 
there IS a gieat escape of strong smell 
mg emote, aud much froth the Utter 
IS made to subside by thorough stiri ii g 
and when tius isaccoropUshed, but not 
before 6 lb of amber or blvck rosin is 
giudually introduced and stirred in 
When the rosin is dissolved If lb of 
dry brown or turpentine soap m slices, 
U stirred in grailually aud «autiou«ly 
« It froths copiously ^Vhen all the 
aoap B in and the frotbiqg lute ceased 
the pot IS returned to the fire till its 
coutenu boii constant stirnsg being 
toamtsued This completes the ler 
nivh Into an eartheuwere pot or e 
tub, of sufficient capacity, is put 6 oz 
<>f prussun blue m in^go, or the tvro 
combmeJ then 4 Ih of the best 
mineral lamfdilack and 3f lb of 
good lampblaok , nest add the vartush 
by degrees while warm stimng mean 
time and until all the ingredients are 
thoroughly mised , finally pass it 
tliroughe levigating mUl or between 
the atoue and muiler, and reduce it to 
impalpable fineness (i) A fine, m 
tensely black, strong ink, without 
the use of oil and rosin, may be 
made m the following manner 2 
oe balsam of copaiba, 3 oz lamp- 
Uack, H OS indigo or prus^taii blue, 
or equal proportions of each | oz 
Indua rel, 3 og dry turpentine soap 
ground between a muiler and a stone 
to impalpable fineness Tins is an es 
cellent mt for giving good effect to 
highly Guished w ooJ engravings (c) 
Good cheap printers — Dissolve 45 Ih 
colophoi^ gum aud J lb yellow soap 
over fire, then remove, and add 2» lb 
2 L 
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jnraffin an I 1 5 lb lampblack Onitd 
througl acolourmillwl lenarm ( f) 
Print n-j / i io dm k Ih a Gtosi far 
Ltlho Printer ! — To each 7 lb of 
printing ink add } lb Canada babam 
and 2 oz bal::am copa ba (e) la Ger 
inanj an ink prepared as follows has 
been used and is said to jield a very 
clearanJ fine impression when properly 
prepared \emco turpentine 2J o* 
soap in thick paste 2^ uz ole ne 
rectified 1 oz carbon black 1) oz 
Pans blue | oz oxalic ac d ^ oz 
water ^ oz The three last lugredi 
ents are mixed into a paete The tur 
pentine and oleine are mixed at a gentle 
heat the soap and carbon then intro 
dueed and after coohag the blue 
paste IS added the whole be og ground 
beneath a mulUr to a very Cue and 
smootbpaote (/iKercheraudEbnera 
printing ink is prepared b> first dusolv 
log iron in sulphuric drocblonc or 
acetic acid Half the solut on la ozt 
dised by means of nitric ac d after 
which the two halves are mixed and 
pree pitation u produced b> the oxide 
of iron Tile precip tate is filtered 
washed and mixed with equal parts ol 
tannic and gallic acid wlucli produces 
a black bordering on blue ne blaek 
IS washed and dried tl eii mixed with 
Imaeed oil ar d an nk u obtained su t 
able for printing 1 tl ogr | ) y and 
wood or metal eugneiu^ (y) Tl e 
bo>e of common print ng ink is a 1 u 
seed-oil varnish rhich sometimes poa 
eesses a disagreeable odour and II e 
ink made from it smells so badly as to 
make a freshly printed paper an un 
pleasant compamon for ens live nos 
tnls Dr Brackenbusch of Berlm 
proposes to overcome this disn Ivai tage 
by replacing tl e linseed varn sli vitl a 
Bolut on of colophony (rosia)in paraffin 
oil Hedissol es 43 p rtsof fine roam 
in 25 parts of par&lhn oil ly healmg 
them to 1 76'’ i (SO'^ C ) or by naxing 
them with a machine a£ ordinary ten 
perature ttTien the solution is 
effected if such it may be cdled 16 

parts of soot or Umpblscfc are added 

(A) Persoz and Jeanolle make u k for 
letterpress print og lithography and 


autograply from the refuse of the 
gasworks from oiler tar and the 
leavy oils of jictroleum re'in wood 
etc Thej say that these sub tances 
present veduable qualities for the pur 
pose that they mix readily with lamp 
black and other dry colours m powder 
and that the nk made from them has 
the great advantage of neither pene 
trating the paper nor spreading and 
lastly that it may be mixed in any 
desired proportions with the fatty oils 
for certain classes For black ink for 
typographic pnntmg the inventors use 
what they call eiaporsted tar orbqu d 

C 'l with lampblack and pru lan 
m the following proportions 
Tar 100 parts lampblack 36 prus 
sun blue 10 glycenne 10 (0 Colo 

phonic Ur 11 lb lampblack 3 lb 
indigo 8 oz Indian red 4 oz 
yellow roam wap 1 lb The colo 

S honic Ur referred to la the residuum 
'om the distdlat on of roein forroua 
oil (1) Linseed oil 40 gal btharge 
4 lb lead accUte 2 lb The oil u 
heated to about 600® F (316® C ) for 
4$ to 05 hours according to quality of 
varni»b required the le^ salts be ng 
added as dners To each gallon m 
this varnish 4 lb of gum copal u 
added and dissolved 1 or common 
news ink tl a proportions are as 
follows Of tl e above varnish 15 lb 
roa a 10 lb brown ros u soap 2 lb 
UmpbUck 5^ lb (2) A fine ink 
suitable for use with rubber type is 
prepared from soluble mgrosine 1 oz 
pur^gljcerme 4Joz whitecurdsosp 
J o* water q » Tl o mgrosine 
finely powdered la mixed into a still 
paste with the water hot and after 
aUnd og a few hours th i> is mixed 
with tl e glycenne and soap and ti e 
paste 13 rubbed down with a muller on 
a hot stone Blab ( n) By tl e process 
of C T Bastand spent cotton waste is 
made to jiel t upali tl eoil and greasy 
matter coata ned in it the Utter being 

Buba^uently converted into printere 

ink Cotton waste when spent — that 
a to say used up — u full of refuse oil 
and grease 

Bastand pheest} isspent cot ton waste 


Inks Coloured Printing 


515 


in a closed ej Imder heated hy steam 
t y meam of an interior coil He then 
pumps a eolutiou of bisulphide of t*r 
boa info the cylinder containing the 
waste upon which the chemical acts, 
separatmg the oil and grease In their 
combined state, the bisulphide solution 
and nil are tkenrunintoanother steam 
heated cylinder Here the hunilpdiide 
becomes vaponsed, and passes thence 
to condensers and is finally run into a 
store tank, to be used orer and over 
again, the loss of bisulphide ben g aery 
small The cotton waste freed from 
oil is washed dned and sold again 
The fir more T-iiuahle proiluct ob 
tamed the oil, is ruu from the second 
cylinder into tanks pumped thence 
into a cupper heated by a small port 
able furnace runuing on wheels, and 
treed from all moisture It is tlien 
pumped mto a second copper, where it 
IS co&Terted into the Tarnish from 
which pnntiQg ink is made When 
the vamuh has been brought doan to 
Its proper consistency the furnace is 
taken to the mixing house, where it u 
incorporated with tiie pigmeuts aud 
other ingredients naccseary to produce 
the vanous shades and qnabties for 
pnnting ink When mixed the cruile 
ink 13 ground in a fVench bulirstooe 
mill, and, after grinding deliTercd 
mto a machine in wliich it u passed 
between rollers a number of tunes, 
according to the quahtyof inkrequircd 
To obtain the lampblack used in the 
manufacture of printing ink, a portion 
of the recoyered oil is used 

Chamber sJl ) 

Coloured — Printing ink* may he 
made in a number of colours brides 
black, The principal are the follow 
ing — 

Biue — (a) Indigo giTes a deep hut 
dull blue It is cold but permaueut 
(6) Prussian blue needs much gnuding 
and extra soap it afibrdsa deepbn^t 
colour, and is useful for making greens 
(c) Antwerp blue is easily ground to 
the proper degree of fineness nukes a 
good ink, and works clean and well , 
its tint IS bright and hght, with a 
slight green tendency 


Qrten — Various shades of green may 
be produced by auitahlo admixture of 
(dues and y ellow s Prus’iuu blue and 
chTomate of lead make a good nch 
green , indigo and the same yellow, a 
deeper, duller colour Antwerp blue 
and tho same yellow a bnlliant nch 
green The chromate must be quite 
pure to ensure bright colours 

Purple — Different shades of purple 
may be made by grinding together car 
mine or purple lake, with prussian 

Red — (a) Carmine may be readily 
ground mto a fine ink of brilliant col 
our by admixture with black ink Tar 
Dish made with baUam of copaiba It 
IS expeusiTe Imt valuable for special 
purposes (/) Crimson lake is easily 
reduced bj inuller it works clean 
and does not require more soap than is 
conuined m the varnish but it does 
not possess much depth (c) A deeper 
tone than can be oi^ined from com 
mercial lake may be produced is the 
following manner 1 oz k«9t eochi 
neal powdered, and boiled in 1 qt 
water till the colounug matter is ez 
tiacted let llie cochineal subside, end 
pour Uie liquid mto another vessel , 
when Cold graduallyadd some chlorate 
of tin with constant stirring, till the 
supernatsmt liquid on standing, be 
comes nearly colourless then add e 
little pondered slum Assistthesolu 
tion by etufing allow to subside, 
pour w tile excess hquid nash the 
coloured residue with S or 4 naters to 
remove the acid and dry carefully 
and slowly The addi tion of cream of 
tartar during the process will give a 
purple tint (d) Vermilion may be 
used for mk where neatness is re 
quired aa tor title hoes o! books 
ihe quantity vanes much and neces 
eitates care in its propoi tions It re 
quires much soap to make it work 
clean (e) For cheap work, such as 
posting Mis, red lead may be used , it 
requires additional soap to make it 
work clean, audits colour soon changes 
to black {/) An excellent perman 
ent red, of nch tone, may he produced 
from Tiiiliin red (y) V enetian red is 
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eaaily ground into a smooth tnt and 
requ res but little more soap than the 
TamuhusuaUj contains launotTeiy 
intense (K) 2 oz mineral orange red 
1 oz Chinese vennihon grad m 
printers vami-h or od as prepared for 
ordiaarj pncting ink 

FfHoM — (o) The highe t rellow >s 
obtained from chromate of lead which 
IS easily ground into a fine ml works 
freely and well and requires hot little 
toap beyond what the Tarm»h contains 
(5) TelJow ochre is eanlj ground mto 
a fine mk it gires a useful colour 
duU, but pennanent 

Stamping Tnlc (S<f atao RnsEB 
SlAiiPS 1— These are intended for use 
with rubber otampB (a) Dr Tl jRei. 
Big of Munich makes an mk for cau 
calling stamps which 14 totally mdehhie 
and the least trace of it can m delected 
chemically It comists of 16 paru of 
boiled hnseed-oil ranush 6 parts of 
the finest lampblack and 2 to $ parts 
of iron perchlonde Diluted with i 
the quantity of boiled oil rarntJi ic 
can M used for a stamp Of course >t 
oua only be used with rubber stamps 
for metalLe type would be destroyed 
by the cblorme in the ink To aroid 
this the perchlonle of iron may be 
dissolred in absolute alcohol and 
enough pulrensed metallic iron added 
to t^uce it to the protochlonde 
which u rapidly dried and added to 
the ink Instead of the chloride 
oti er salts of protoxide or peroxide of 
iron can be u>ed The iron onttea 
with the cellulose and the sizing of 
the paper so that it can easily be 
detected erenafter the ink basal] been 
wa^ed ofi* Sulphide of ammoma is 
well adaped for its detection (i) A 
violet mk for rubber stampB is. n^e 
by oiTTtn^ aud difeolnng 2 to 4 dr 
aniline violet 18 oz alcohol, la <a 
glycerine The solution is poured on 
the cushion and nibbed in with a 
brush (c) Good Take 1 gsl of 
cheap beer heat it a.ld 1 gal of 
glvcerme and mix Add 1 gal of 
fusel od and inis again Stir in 2} oz 
of aniline nolet 6s cone Strain and 
t IS ready for use The foregoing IS 


I 

1 


for violet Other anflme colours may 
be Used a» pure blue o T O or ) 
vemiAlme for red (9 oz ) or malachite 
green (7k oz) (<f) The following is a 
typical formula the product bemg a 
black ink — 


ITisrosin 3 [arts 

WaMr 15 „ 

Alcohol 15 , 

Glyeenne 17 „ 


Dissolve the mgrosin m the alcohol 
add the glycerine previous.’y mixed 
with the water and rub well together 
Sigro in IS a terta applied to several 
compoimds of the same «eues which 
differ in solubilitv In the place of 
these compounds it u probable that a 
luixture would answer to produce 
black as suggested by Bans Wilder for 
noting wnttug ink His fomuhi for 
the mixture is — 


'fethvi violet 3 parts 

Ceogal green 5 

Bismarck green 1 


A quant IV of this tnisture should 
be taken equivalent to tb amount of 
nigroein directed Theet colours are 
frrely soluble in water and peld a 
deep greenish black 'oluTion We 
have found the amJin» compound 
known as bnlhant green to answer m 
place of Beoga} green ( Drag Cm 
and Chem Gaz ) (e) 2 o anilme blue 
black orviolet 2oz meihylatedspint 
Ij Oz glycerine I oz mucilage of 
gum-arabic 8 oz treiicle or golden 
gmp Enough boiling water to make 
16 oz Place a nilin e colour (kind de 
sired) m an evaporating dnh with 6 oz 
of bnitiri^ water stir untd dissolved 
with a glass rod, Bidd glycerine and 
treacle then mucilage withdraw heat 
andadd methylated epint making up 
the product to 16 oz with water (/) 
The following is a good ink for use 
with rubber stamps Amline violet 
96 gr boDing ram water I oz to 
whi^ is added a 1 ttl” glvcerme and a 
small quantity of treacle The quan 
titles of the last tw ingredients will 
vary with the season but half a lea 
spoonful wiU be am lie for the quanU 
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ties of violet and mater 'pecificd (y) or CBirnme , and for green — aniline or 
Red Di«BoIie^oz of c,irniine in 2oz other outside suitable colouring matter 
of trong water of ammonia, and add (1) Anendor«mg ink, wluch does not 
1 dr of glycerine and J oz of destnne j diy quickly on the pad, and u quickly 
(h) Blue Rub 1 oz of pru^isian blue taken by the paper can be obtamed 
mlh enough irsterto makea perfectly I by the foUomug recipe Aaihuecolour 
smooth paste then add 1 o* of des j in solid form (blue, red, etc ), 16 
tnue, incorporate it well, and finally parts , 80 parts boiling distilled water, 
add sufficient water to Imng it to the I 7 parts glycerine, and 3 parts sjrup 
proper consistence (0 For linen and The colour is dissolved m hot water, 
cotton Dissolve 1 part of a£}ffisltum and the other ingredients are added 
in 4 parts of oil of turpentine, and | whilst agitating Thii, endor.mg ink 
add lampbhcl. or blackleMl, in fine is said to obtain its good quality by 
powder in sufficient quantity to render I the addition of the syrup (‘Pap 
the mk of a proper consistence for . Zeit ) 

pnntmg ViUth ty pes (j") The cushions | Tj^e Writer Riband Inks. — 
or pads geiierallj used m connection {•») Although glycerine figuiesin many 
with rubber stamps require fre«b snp>- i of the recipes for ntand mk«, owing 
pies of ink from time to tune but to its oon dtymg (or extremely slow 
lately a cushion has been devised drying) qualitie , it is not considered 
which will give oET colour “penDan so penecl a vehicle as it might be A 
ently, i e until it is all used This better subeUnce u vaseline or what is 
consiats of s box of wood, or other techiurslly known as petrolatum 
material, filled with an elastic compo >telt some of this on a water bath, and 
sition saturated with a suiUble colour rub into it while hot as much pure 
The cushion fulffis its purpose for lampblack or powdered dropblack as 
years without the material being it mil t^e without becoming so dry 
renewed, always contains sufficient as to be mnular TVhen partly cool 
moisture, which is draiva from the . dissolve the who.e, but a little at the 
atmosphere, and continues to act as a I time in a mixture of equal parts of 
colour stamp cushion so long os a petroleum, benzine and rectified oil of 
remnant of the mass or composition I turpentme The finished mixture 
remains m the box or receptacle should be of the con^stency of fresh 
The composition consists preferably of ' oil paint To make a trial try on end 
1 part gelatine, 1 part water, 6 parts j of riband If it is too thin add some 
glycenne and epertscolounnemaffcr wsi if insufficiently dirk, add black , 
The composition can also be made I if too hard add vaseline Put it freely 
from a mixture of gum with hmwx, i oothenbaud, thenbrushofftheexcess 
ordinary Chinese glue and other sum (6) Heat gently 6 to 8 parts oil of 
lar materials A suitable black colour I cloves and dissolve in this 1 part am* 
for the cushion can be made from the hue dye (soluble m od) Any colour 
foUo'nng materials 1 part gelatine may be u'led but the most serviceable 
glue 3 parts of lampblack amlme are black and violet (c) Grind 1 part 
black, or a suitable quantity of log gas blacL mtimately in a parts oil of 
wood eitrset, 10 parts glycerine, 1 cloves 

part absolute alcohol, 2 parts water, Type ITrifer Riband Inks, Copying. 
1 part Venetian soap, J part sabcylic — Inks made up with andiue colour 
acid For red blue, or violet — 1 part and glycerine are all copying (u) 
gelatine glue, 2 parts aniline of Ue^red Grind 1 part (by weight) of aniline 
colour, 1 part absolute aIccJiol, 10 colour m 6 parts gly cenne (6) Dis- 
parts glycerine, 1 part Venetian soap, solve, with heat 2 oz transparent 
and 1 part salicy lie acid Forhlne — soapinSfl oz of glycerme and 12 fl 
also indigo, ultraraarme, cobalt, pms o* of water Slake a solution of 
ssairoi-i^TS' iWnr s’va'wad— sM -anitmo smfiismnA .Anilnw jr 214 J* sir si^ 
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ajcobo] and al] to^tber If top 
thia wcreaae tbe soap («) Di-eolve 
1 Oz anilin e live m Iti oz glycerine 
and add 8 oz alcohol and S oz water 
(if) Di.-.»ol>e 2 part, (bv weight) of 
powdered anilme dye iB 12 pwto gli 
certne and add 6 pan^ soft soap 
Warm the whole until the soap d;^ 
Bolrea and the \\ hole is mcorporated 
According to Prof 'll uttleworth 
the hygroscopic propertie. ol glycerine 
mate it an unde, irable mgiedieut 
and the addition of glucoac l^(lap a] 






tbuut tl e 

addition of wax gives better results 
but its connstouce u apprecuUy af 
fected by temperature Iruf SI ultle 
worth proposes castor oil aa a more 
smtahle mediutu the colouni g mat 
Ur may be any of the ealu of tbe 
anilme eenee and of tbeae luethrl 
Tiolet u practically soluble is tbe oil 
mentioned In premnug the ink 
tnturaU tbe po dered colour with the 
oil u the mortar the work being 
facilitated by tbe addition of a eery 
little alcohol eujtable formula for 
suchanink t« thatof Hi^ina Castor 
oQ f 02 carbol c ac d 1 oz oil of 
cauiA 1 oz fuitable anilme colour 
1 oz Pnntuig mki may be otodided 
for eemce in the tTpewnter by sddu^ 
TBeelme to make them non-mying on 
tbe nband ti U ti found that they 
are too soft add wax also 

TypearUtr Pad Ink — thssolxe 1 
port anilme black (soluble m oils) m 
6 or S parts of oil of clores bv gentle 
beat Apply wide warm to the pad 
with a camel hair brush Another 
iTiV may he made by gnndmg m a 
mortar ora i-nill , 1 part ga« bUck and 
5 parts oU of cloves “tee that the 
pad IS not worn beyond mti-factory 

ifoiiteniny Typevnter Fibartds — 
Use oil of cloves alone for moistemiig 
dry type writer pads nbands and 
ToUers 

/aliny Typ tmlrr Pibartds — 
Rihanda if much worn are not worth 
re intmg as the ink does not improve 
ted texture Clean Used nbands by 


I soaking in methylated epint. If a 
I smgle niAnd is to be done it is pos 
' able to app'y the ink with a tooth 
hm-h, while the nband is bound round 
a sheet of tm or a bottle or a smooth 
piece of board it is then goneorer 
with tbe tack of a kmie or the edge 
of a hlunt one to mooth the surface 
and equalise the coat If re mkmg u 
to be done regularly make a small 
apparaiu. as loUows Provide a small 
flat block of wood for a base and £t 
on tills two uprights a hltle wider 
apart thau tbe w^ib of ihe riband. 
Iri each upright two boles are bored 
to take the spi lies or pms of two 
sOiall wood rollers! These rollers are 
eaaly obtained with holes through 
tbcDl through nhich wire pms can be 

put The rollers are fitted to revolve 
nearly touching but before fitting 
tbe lower rober iz to be covered with 
flaoDel One roller mint have its pin 
csteoded and bent to form a hanme 
which wbes turned will cause both 
rollers to revolve as the covering of 
I dannel caus^ the roUere to touch one 
another Seoeath the lower roller 
there must be room to slip m a piece 
j of marble or metal oorered thickly 
I snib ink so that the revolving flannel 
covered roller will come m contact 
pick up and become atuiated with 
ink The ntnud after being cleaned 
Is ironed out flat then t-im through 
tbe intang device It should he found 
properly inked at one trial, hut mav 
be pas^ through twice if thought 
necessary Rihands do not require 
lukiiig on both ades 

SCtscellaneous Inks — M$ for 
ITriftriy o Jlftaii e rfacu may be 
made as follows (o) 1 part venhgru 
(acetate of copper) 1 pirt sal-ammo- 
, mac { pan soot 10 parts water stir 
well write with a quill ({) 1 gr 
sulphate of copper dissolved in 20 gv 
I water add 2 drupe hvdrochlonc acid 
I ami enough solution of gum-arabic to 
I make the ink adhe ive To make the 
' wntang appear at once add a httle 

I pvTo^lljc acid. Write with a copper 
pen (e) Dissolve 2 oz shellac in I 
pmt alcobol filter through chilk and 
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mis with finest lampblack , fOTma » | 
}et black lustreless ink, msolable in i 
water (rf) Take j lb of citne acid, ' 
and 1 oz muriatic acid Itis and | 
shake well together, and then it »s 
ready for use Corer the place you ' 
wish to mark with melted beeswas , 
when cold, wnte your inscription 
plainly in the wax clear to the metal 
with a sharp instrument Then apply 
the mised acids with a feather, care 
fully filling each letter Let it remain 
1 to 10 hours, according to theappear 
ance desired , then Viasb, and remoae 
the wax (c) llake a saturated solution 
of sulphate of copper m gum water 
Wnte with a quill pen Athen quite 
dry, give the labels a coat of white 
hard varnish, the Ubela being slighlly 
warmed beforeapplacation (yyCalor 
ide of platinum, \ oz , soft water, 1 
pint , to he kept in glass and used with 
a quill poo (j) A erdigna, sal ammo- 
niac, and levigated Umpblock, of each 
i oz , common vinegar, i pint , uux 
thoroughly (/) is Che «tter hat 
rather expensive , but wilido for zme, * 
iron, or steel 

Ink^ IfnfMiy cm Tin — Dissolve 1 | 
part of copper m 10 of nitnc acid, and I 
add to tM solution 10 of water ' 
Cleanse the tm with dry whitiug, and i 
wnte with a quill I 

Ink for It'rKiny on Zine —Cleanse I 
the surface of the zinc by rubbmg with ' 
a epongc dipped in dilute h^drocblcirio 
acid and fine sand Next dissolve 
1 oz 4 dr each of crystallised verdi ' 
gns and sal-ammoniac in I pint of 
warm water, filter the solution after 
cooling and preserve it in well closed 
bottles Pieces of zinc written on with 
this preparation are allowed to he m 
watera few hours They are tbendned, 
and used without being vanushed 
The wnting may be executed with a 
steel pen or a quill, the first b ring, 
however, strongly attacked the 
fluid Incase the zinc appearsgren^, 
and the writing runs together, cleanse 
the surface with a rag dipped m chalk 
This ink is very suitable for nntmg 

Gold and Sdier Inks are made oa 


follows (a) 24 leaves gold, J oz 
bronze gold, 30 drops spirits of vnne, 
SO gr honey 4 dr gum arabic, 4 oz 
ram water , mb the gold with the 
honey and gum, and having mixed it 
with the water, add tiie spirit (8) I 
I part gold, 3 parts aqua regia , mix, 

' and evaporate till all the chlonne is 
I given off, cool, and mix well with 
ether thicken with naphtha or essen 
tial oils (c> The metal leaf is ground 
with honey until of a fine powder , it 
IS then washed to remove the honey, 
and tlie powder is mixed with gum 
water for use (d) For gold ink it is 
best to employ genuine gold leaf, but 
owing to the expense this is seldom 
used , sometimes mosaic gold (sulphide 
of tm) or iodide of lead, u employed. 
I butaliDostslwsTs Dutch leaf Owing 
to the relatively lew price of silver, 
genuine silver foil is used for sdv er mk , 
I iblae Silver foJ is seldom used and is 
not 60 good For other metallic mks, 
commercial bronze powders are em 
ployed The genuine and false fells 
are also sold in a finel} pulverised 
state, they are made from the waste of 
the mid heaters by rubbing it in 
metallic sieves to an impalpablepowder 
In consequence of the beating l^twees 
gold beater e skin, it bM particles of 
grease and other impurities attached 
to It, which must be removed before it 
can be used for mk For this purpose 
the whole sheets, or the commercial 
I bronze powder, are triturated with a 
bttle honey to a thm magma on a glass 
or porphyry plate with a pestle, as 
carefully as possible, as the beauty of 
the ink depends essentially on this 
The finely rubbed paste is mixed into 
a thm beaker, boiled for a long 
tune with water contoming a little 
aJkali, frequently stirred, decanted, 
well washed with hot water, and dried 
atagentle heat By boiling this pow- 
der vnth water containmg sulphuric, 

I intnc, or hydrochloric acid, different 
shades can be imparted Next, asolu 
I turn of 1 part of wliite gum-arahic in 

I 4partsof distilled viater is mixed with 

I I part of potash water glass, and tntu 

I rated with the requisite quantity of 
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punfied metallic powder Gold ink 
mil bear more li<iuid than silier ink, 
einco gold covers much better , on 
rough piper more metal h necessaiy 
than on sized paper , on light paper 
more than on dark to make the colour 
of the mk appear equallj luten-se In 
general 1 part of foil is enough for 3 or 
4 parts of the above liquid In pre 
paring large quantities of luk a low 
porcelain measure is used for tran'sfer 
rmg it to the small glass vessels where 
it u to be kept, aud it must be con 
tinuallyand thoroughlj stirred sothat 
It will always keep well mixed It 
requues frequent stirriog also when 
in Use It Is best to mix the <irj 
powder with the liquid immediately 
before using The ink can be used 
with a common 'teel pen and Bows 
very well when writing glowlv but it 
u better to Use a pencil The use of 
potaeb Nvater gl»e u of much import 
ance It greatly increases the meulJic 
lustre on paper prevenU its lookiug 
dead, protects the writing from being 
diBColored by the actiou of the atmo 
sphere, and prevents its peueiraiiiig 
too far into the porea of the piper 
without rendering it very vucid A1 
though the Milting of Itself possesses 
a high raetallii. lustre it may be lu 
creased by geutly pohsiuug with a 
polisliiug steel inks made with 
mosaic goH mosaic 'ilaer, iodide of 
lead, etc , are not nearly so bcauti/ul 
(C H Viedt) 

Inls/or XVrittTVj on Olai$ (^tea/to 
Etemwo ) — (a) k solution of hydro 
fluonc acid applied to glass jwenonaly I 
coated with wax, and the wax scratched I 
through with a style (i) J pans | 
barium sulphate 1 part ammonnun 
fluoride, and sufficient sulphuric acid 
to decompose the ammonium fluonde 
and make the moisture of a senu fluid 
consistence It should be prepared m 
a leaden dish and kept in a gutU 
percha or leaden bottle (r) An ink 
Lr writing on gkiss, as used m the 
laboratory of the I’nivcrsity of Berne, 
consists of a mixture of 3 parts of x 
13 per cent solution of shellac m 
alcohol in the cold with 5 parts of the 


eame strength solution of borax m dis 
tilled waW The solutions should 
mixed a drop at a time, aud if a pre 
cipitate forms, the mixture may be 
heated until clear Enough methylen 
blue should be added to colour it a 
deep blue This makes one of the 
handiest inks for laboratory use, for 
with it notes can be made on glassware, 
slides etc , which dry quickly and 
remain Either a sharp-pointed stick 
or a pen can be Used to apply it ft 
can be washed otf 

DurnisAin'} InL —ioz shellic, loz 
bumx, sufficient water Boil to the 
consistence of xynip and add a few 
drops of strong ammonia water A 
Stgoli aniouut of soap is sometimes also 
I introduced Add a sufflcieot quantity 

I of this to the ink to obtain the desired 
I result Instead of the eboie soap U 
I often Used alone or 'nth a trace of 
I glycerine ammouu or gum arable 

bhortittii/Kn — 'lakeastrongdccoc 

Uon of log" ood preferably m aoft 
water by boding then add green 
iilnot at the rate of 2 oz to the gal , 
j with ^ or each bichromate of potash 
I and gum arebic Powder the last 3 
ingredients, and even the logwood, if 
you like, as it will take the cobur out 
quicker , or you can use the prepared 
eitract of Ir^wood at the rate of 1 o* 

I to a gal of water 

I Hoolhtxdcri Ink — A very good red 
ink tn.ty be mode m the fblbwiag 
maimer Infu e J lb of Brazd wood 
raxpiugs in vinegar for 2 or 3 days 
Boil the infusion gently for an hour, 

I and filter it while hot Put it again 
I 01 cr the fire, and dissolve in it, first, 

' j na of gam arable and afterwards of 
^nm and white sugar each ^ oz A 
little alum inll improve the colour 
The blue w a solution of indigo or 
Prussian blue 

Xutiinous - — Gnnd carefully to- 
grthcr luminous calcium sulphide and 
very thm gum water ttnting done 
wiUi this must be exposed to bright 
day light each day to retam its 
luminosity 

ITafeiyroo/ — The basis of this is 
shellac Bod 4 oz shellac and 1 oz 
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boras JO 36 o^: of water then etrsia 
Onnd colours with this such as 
Indian red or vennilionette mdigo 
(for blue) etc For small quantities 
the colour can be rubbed m mamortar 
These ints can be used tar ilrawing 
For transparent colours use aniline 
dyes nlucij afford a great Tsnety and 
brilliant tints 

Obhitratrd/nL faHttit — (n)lVash 
m wartn water to remoae salt il the 
paper has been immersed >n sea water 
and then soak in a weak solution of 
pillio acid say 3 gr to the oa (6) 
Hash in clean nater and soak in sole 
tiou of proto sulphate of uon 10 gr 
to the or (c) Apply a solutiou of 
potassium fen-ocjanide with a brush 
when the writing will appear in blue 
if any iron is left of the engiual ink 
(d) (n order to restore fa led ink all 
that IS neie sary i to moiMeu the 
paper intli water and brush o\«r the 
writing with s «o1u(ioq of sulphide of 
atnmouium The mk w-il) become 
black immediately from the formation 
of the black sulphide of iron Of 
course this means of restoration is not 
^ppllcable inth aniline inks < Boston 
Jl Chem ) 

FaJuScd JTr Un^ — Gobert has 
found that if writing is eier so care 
fully scratched out there are still left 
sufficient traces of tl c oxide of iron 
in the ink to become nsible in a photo 
graph c cop) Light reflecte 1 from 
paper that has not been vntten on 
acts in a different war on tl e photo 
pwphic materials from that reflected 
from places which haie been once 
covered with ink By this means the 
genmneness or otherwise of a doeu 
ment can alwavs be ascertained 
(Stummer s In^jemeur ) 

InX Po idcr ~tn) Finely powdered 
nut galli. 10 oz sulphide of zinc (pow 
dered) 2 oz sulphate of atm (jMw 
dered) 4 oz gum-arabic (powdered) 1 
oz 1 oz of thL powder when finely 
sifted ad leil to alout J pint of water 
and well shaken will form » good ink 
(fc) 1 oz extract of logwood ( En g lish) 
48 gr bichromate of potash 56 os 
crystallised carbonate swia (pow dered). 


2 dr gum arable (powdered) J6 gr 
powdered indigo 

Porgertts — If a forger has used a 
diflerent mk to that used by the 
onginal writer of the document hia 
error can be made numifest in the 
following manner Get9J-oz orl-oz 
rials and fill separately with (l)di 
lute sulphunc acid (2) concentrated 
muriatic acid (3) dilute nitric acid 
(4) solution of sulphurous acid (5) so 
lution of caust e soda (6)concentrated 
aolutiou of oxalic acid (7) solution of 
chlonde of lime (8) solution of tin 
I crjstah (9) solution of tetnichlonde 
I of tin Take 9 quill pens each bne 
. for ite piirt cular reagent how with 
I 4 rule draw Imes crossing onaoal and 
suspected portions the difference 
will show lUelf at i gksce ( (Them 
Rei ) 

I JVj Pendtr Ink TT iterproo/ —If the 
ink 18 prepored w th a tertaui proper 
tiou of gelatine the addition of a little 
h chromate of potash follow ed by ex 
I posure to sunlight has been recom 
' mended for renlenng the mk so in 
I soluble m water that it will not run 
or spread when weter colours are used 
I for shadiug the <idee of the hues 
Ink Eroftr —4 good ink eraser is 
thus made Take 1 lb chlonde of 
hme thwough^ pulverised and 4 qt 
I soft water fhe aboie iiiu«t m 
thoroughly "hiken when first put 
I together It is required to stand 
21 hours to dissolve the chlonde of 
I hme then strain tlirough a cotton 
I cloth after which add i teaspoonful 
) of acetic acid to eieiy ounce of the 
chlonde of hme water The eraser is 
used hy rerereuig the peziholder into 
the fluid and applying it without 
rubbing to the word figure or blot 
requir^ to be erased 'When the mk 
has disappeared absorb the fluid with 
U blotter and the paper is inUDediately 
ready to write upon again Clilonde 
trf lime 1 18 before been used with acids 
for the purpOi.e as above proposed 
but in all previous procej^ses the 
(dilonde of hme has been mixed with 
soda that bum and dextrov the 
'paper 
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Aclion nf Blcachirv} A letUt vpm 
WrtUnj Ini — It 13 well known that 
ordinary writing la easily removed, 
when it U acted upon by bieachmg 
agents Advantage i8 laten of this 
fact by unscrupulous persons desirous 
of altenng documents cheques and 
banknotes for improper purposes 
Hence the number of fugitiie inks 
and supposed untamperable papers in 
use to meet this difficulty 

A curious and interesting case of 
supposed fraud came under the notice 
of the writer in the form of a docu 
muit which \\i wiitten upon the fly 
leaf or secoi I page of a sheet of le^ 
paper the muq,ui of the first pi^ 
containing the stamp dite and water 
mark of a will purporting to liave 
been wntten about iO ) ears a^o The 
document or will was thus wntlen 
upon paper bearing, both on stamp 
and tu watermark a date wbicb gave 
It the ecmbUnce of age The appear 
anoe of tlle document gave nse to sus 
piciou and 1 was MkeU if it was pos 
sible to tell the age of the nritiag 
sod if the wntiQg liad beeu executed 
at one and the same t me and if so 
at nh<it time 

Thu was, of course mipossible as I 
was not allowed to treat t(ie document 
Itself I hod therefore to m-dte ex 
penmenta upon writings the dates of 
irhich I leneu' 

I selected writing 1 day 6 months 
12 months 2 years 6 years, 14 jeare 
and 22 years old and exposed the^ 
writings to the action of a very dilute 
Bolutwu of ordinary bleaching powder 
in water The specific gravity was 
about 1 001 In 6 minutes the newly 
written matter bad disappeared m 
9 12 minutes the writing of 6 months 
ago had disappeared in 20 minutes 
the writing of 2 years had partly dis 
appeared m a like time the wntmg 
of 6 years ago was not greatly affected 
14 years ago very slightly , and 22 
years liardly affected at all (indeed old 
writing seems hardly affected by sudi 
a weak solution, even after hours ex 
posure) 

Peroxide of hydrogen acts mm 


I slowly but gives more definite results 
I Other reagents gile effects which help 
I (although sometimes in a contrary 
I manner to that I have mdicated) to 
establish the fact that ordinary wntmg 
mL which is a compound of gallic and 
tanme acids with proto-salts of iron, 
becomes more stable (presumably by 
oxidation) and consequently is less or 
more affected by chemicals which act 
upon the organic colouring matter of 
the mk There are great vaneties of 
writing inks chromium and vanadium 
salts bang sometimes substituted for 
iron salts There are also black 
aud coloured inks prepared from coal 
tar dyes but thmkiug it highly im 
probable that any documents intended 
for preservation would be executed in 
fuchevauescentiuk* I did not investi 
gate their befaaviour under such treat 
I maut \t ben ink u thus bleached or 
apparently removed, most of the iron 
contaiued in t)ie compound remains 
I mordanted with the fibres of the 
I paper, consequently, wntuipsotam 
peied with or dealt with can be re 
stored by the application of gaUn, or 
Unme acid The writing is thus re 
produced almost ic its original depth 
of colour It IS delicate work (especially 
in the cinl legal aspect of the ca«e to 
which I have referred) to determine in 
a reliable manner the age of any par 
ticuiarnntng and it isceoessarythat 
the following precautions be carefully 
obaervevl — 

1 The inks must be those known as 
ordiiiary wntmg inks prepared from 
iron and chromium salts and galls 

2 At ntiug dned by means of blot- 
tmg paper is astarally more tasily 
removed than writing which is allowed 
to dry on tl e surface of the paper , 
and light writing is somewhat more 
easily removed than coarse and heavy 

3 The bleaching solution must be 
exceed ngly dilute otherwise the ac 
tionis BO rapid and powerful that both 
old and new writings are removed 
almost simultaneously 

4 The action must be carefully 
vvatched, bo as not to be too long con 
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tiDUed Laetly, Tejy olil %TTJt>ijg vhicb 
tas become brown by age, ftlthoogh it 
resists tbe action of weak eolutions of 
bleacbiug pow der and peroxide of 
hydrogen, will show signs of giMng 
way almost instantly when acted upon 
by dilute nitnc, hydrocldorii^ and 
oxalic acids 

Although 1 hare only made use of a 
well known process and toatenaU to 
obtain the results I hare indicated 
atiU I think such a simple meani of 
detection may act as a check to frauds 
which, ate beCniniug only toocotnuioii 


Ivory 

(&e o/so CiLiULoiD, Ebonite, etc) 

Bleschiog: Ifory— (1) Irory 
that has become yellow by exposure 
can be whitened bj washing in a solu 
tion composed of 1 or nitnc acid, and 
10 o* soft water apply with a rough 
brush cleanse thoroughly lU clean 
water (2) or by rubbing the iroiy 
with fine plinni.e and water, and while 
damp exposing it to the suli uwler a 
gliM ve set (J) Peroxide of Iijdrogeq 
Is used m Sheffield to blexrh the in 
fenor ivoty ftn kuife b»ndli-s Tbe 
u«de of procedure is as follows 
1’1-u.e say 2 ijt of the lijuid m a 
stone pot aifding 4 oi liquor amisou 
fort , itamenie the handle and put 
oi«r a coicinoii shop stove for 24 
to 26 hours the handles are then 
taken out ead mudually dried lu the 
air iiultooquicklj.orthey would split, 
ThedeipeoJour!^ theivorj is removed, 
and u beautiful peaily whitt. results 
whenpuhahed The ivory is previously 
treated with a solution ut commos 
soda, to g«t nd of greaey ouiteer, and 
open tbe pores (4) Take 2 hold 
fuU of liine, slake it by sprinkhng it 
wUhwatw then add 2 pints of water, 
jsid stir the whole together , let it 
settle 10 muiutes, aad pour Che water 
into a pan for your purpose Then 
take your ivory and steep it m the 
lime water for 24 hours, after which, 
boif It m a strong alumwttor foi 
1 hour aoddryitjotbeair (5)Sl3ke 
some lime in water , put > our la ory in 
that water after being decanted from 
the grounds, and boil it till it looks 
quite nhite To poluh it ifteniards, 
set it lu the turner b wheel , and, after 
havii^ worked, take rushes and putmee 
stones, subtilepowdcr, with water, and 
mb It till it looks perfectly smooth. 
Nest to that, heat it ly turning it 
against a piece of linen or sheepskin 
leather , and, when hot, rub it over 
wiUia httle whiting diluted in oil of 
olive , then, ivith a little dry whit 
[ mg alone , finally V. ith a piece of soft 
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white rig When all this IS performed a taUespoonful of oxalic acid m J pint 
as directed, the ivory wiJ] look very of boihn" water Wet lie ivory over 
white fir»twithwater,thenwithatooth brush 

Cleansing Ivory To Rcmme apply the acid doing one side at a 
Slaim from hory Knife Jlandla — time and nnsing , finally drying it in 
Put some hydrogen peroxide m an a cloth before the fire but not too 
earthenware jar ]u»t deep enough to close (4) Tate a piece of fresh lime, 
cover the knife handles Immerse the dake it by sprinkling it with water, 
handles and let them stay a tune (it then mis into a paste which apply by 
may be three or four hour») then dry, means of a soft bru»h, brushing well 
and expose the ivory to sunlight into the mterotices of the carvmg , 

Toliemoie Grta4eSlaim from 1 ory next set by m a warm place till per 
Soak in best turpent ne for 24 koure fectly dry, after which take another 
then rub off with whiting This baa aoftbntthand remove the lime Should 
a cleansing and bleaching effect The it stUI tetnam discolored repeat the 
turpentine must not be allowed to soak process butbecareful ncitherto make 
into joints of ini/e handles it too wet nor too hot in drying ofij or 

To CUamc t rtry Ornanv’lt — These probably the article might come to 
are lery quickly cleaned by brushing piece* being most likely glued or ce 
them with a new not very sharp ’ meuted tc^tber U it would stand 
toothbrush to which little so<ip is sieepuigiDiime waterfor‘’4bouTS,sBd 

E ven then nnse the omaiueniN in afterwards boiliDg in strong slum for 

kewarm water Next diy and brush aWut an hour and then dned it would 

a httle and conlmue brushing until turn out white and clean Ruhbing 

the lustre reappears which can be m with oxide of tin (putty powder) and a 

creasedby pouring a little alcohol upon chamois leather will restore a fine gloss 
thebrushandappKmgittothetnoket afierwartU (5) TVell clean with spents 
Should this have become yellow dry It of wine then mix some whitmg with a 
in a gentle heat and it will appear es if htlle of the spirits to fcpnn a paste, and 
new well brush with It It ubestto u»e a 

CUanainy Jiory and Bone— -The rubber of soft leather where there are 
curators of the Anatomical Mu eum of no delicale poists put a little soap 
the Jardm de» 1 lai tee m Pens have on the leather, end dip into the paste, 
found that spints of turpentine is very and rub (he ivory till you get a bni 
efficacious m removmg tke diseareeable bant poluh finiah off with a little dry 
odour and fatty emanations td bones or wbitiug the leather should be at 

iiory while it leaies them beauti tached to a Sat wood surface and rub 

fully bleached The articles should IwtokJy (6) When ivory ornaments 
be exposed in tlie flu d for 3 Or 4 get yellow or dusky looking, wash 
days la the sun or a little longer if m rketn *e|| ,□ and water, with a 
the shade They should rest upon <niail brush to clean the carvings and 
strips of einc so as to be a fraction of place them while wet in full sunshine 
an inch above the bottom of the glass w**t them two or three times a day for 
vessel employed The turpentine act* several days witli soapv water still 
as an oxidismg agent and the product keeptug them m the sun then wash 
of the combustion is an acid hqu«- themagain andthey wiUhebeautifully 
whichsmks to thebottom andstro^y white To bleach iiory immerse it 
attacks the ivory if allowed to touch it for a short time in water containing 
(2) Make a thick puddle of common a little sulphurous oad chloride of 
whilmg 111 a avucer Brush well out lime orchlonie 

withplentyof clean water Drygently To Make Flexible — Immerse 
near the fire Finish with aclean dry the ivory lu a solut on of pure phos 
hanl brush adding one or two drops pboncacil sp gr 1 13 until it par 
(not more) of sweet oU (3)Nliiabout tially losas its opacity then wash in 
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cold soft water, and dry Thia renders 
irory Tery flexible, but it regains its 
hardness if long expo^^cd to dry an- 
Its pbabibty may, however be restored 
by immersion in hot w iter 

To] Soften Ivory — la 3 oz 
spirits of nitre, and 15 oz of spring 
water, cuied together put your ivory 
to soak, and m tliree or four days it will 
obey your fingers 

Mounting — The ivory should he 
fastened at the four corners to a piece 
of cardboard for the couveiuence of 
pamtmg on , the hack of the ixory 
should he kept perfectly clean ss any 
application of gum or glue to ita surface 
destroys the transparent quality upon 
which Its usefulness depends After 
the surface to be painted ou is properly 
cleaned it should on no account be 
touched with the fingers, as the em 
ployment of os gall to remove greasi 
ness must be scrupulously avoided 
An ivory palette is beat adapted for 
miniature painting, because the tints 
Appear on it the same as when wirked 
on the miniature a matter of consider 
Able inpurtasce 

^repariae for a Miniature 
Painting— It is usual to paint 
miniatures upon ivory which is sold 
prepared for the purpose In the artist s 
colourman, after being sutjected to a 
bleaching process by boiling or expo 
sure to the rays of the sun but the 
bl^hmg can be more expeditiously 
performed by placing the ivory before 
a good fire, which will dispel the wavy 
hues if th^ are not very stjtajgrly 
marked, that frequently destr<^ the 
requisite unifcoroity of surface Ivtwy 
of the best quahty baa but few of 
these wary lines but it is feequenlly 
expedient to employ that of mfenor 
quahty 

To Detect Defects — By bolding 
the iroiy Up to the bght it win be 
seen whether there are any specka or 
ho)^ m It , if any exist, they wdl be 
fatal to the success of the painting 
It 13 often necessary to remove the 
defects found in the ivory in the state 
in which It IS sold To remove the 
marks of the saw, scrape the surface 


equally in every direction with an 
eraser oran old razor with a fine edge, 
by which the miiki, of the saw are 
removed then witli i piece of fine 
cork, ora roll of piper ihpped in finely 
pulverised and sift^ pumice ortnpoli 
powder and water rub the ivory with 
a circular motiaa in eveiy direction, 
until the surface presents one uniform 
tint but it must not appear polished , 
finish with ft stump and a little cuttle 
fish powder carefully sifted then, with 
a large camel hair pencil and water, 
wash the surface of the iv oty and it 
wil] lie ready to receive the colours 
To render the ivory perfectly fiat, 
place it between two pieces of white 
paper and subject it to pressure by 
placing a weight upon it 

Stamiog Ivory (and Bone) — 
Jled ftory (I) Steep in good red writ 
mg ink if not mtended to be after 
wards used lu water or to be washed 

(2) This red if to be used on an 
article hable to contact with water 
needs to be applied upon a incirdaQt 
or fixer, made US follows aqua fortis 
3 ox aal'Saicm&iic } ox mix then 
odd tin, ID powder } oz water 1 oz 
IVheo all are dtssoli ed vteep the ivory 
or hone articles in the liquor, and 
allow them to dry Afterwards boil 
Brazil wood i lb water 1 gal and 
a|^ steep your articles m it when at 
boiling beat 

ScarlttfifT hory or Bone — Proceed 
a« in the red but use solution of lac 
dye instead of Brazil wood 

J dlow /or Ivory or Bone — (1) For 
twenty four hours soak your articles 
m a wb of strong chromate of potash 
and follow that hj domg the same m 
one of acetate of lead (2) Steep in a 
lath of mtro hydrochlorate of tin for 
two hours, auii afterwards boil in a 
decoction of fustic chips (3) Alum, 
1 Ib , water { gaf Boil tlie ivory, 
etc , in this wash for half an hour, and 
have ready the mixture made as under 
watm', 1 gal turmenc J lb , pearlash 
1 Ib Boil these, and on taking your 
articles from the first alum wash 
plniige them in the turmenc one, and 
Mil tor half an hour After that 
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again boil in the alum wash to fix tlie 
colour 

rWft /or hory or Hone —Tin (in 
powderl f oz , sil-arataonwc f ae 
mtnc acvil, 2 oz vrater 1 oz Dia 
solre all completely, and then steep 
your iTory or bone in the liquor takmg 
care not to let it touch your hands or 
It will produce pntn/ul sores and dts 
coloration Also a\ Old breathing the 
gas evolved from the liquor After 
dipping in the above steep the articlea 
m a decoction of logwood 

Blael. for hory or Hoiu — (J)Tlater, 
1 gal , logwood, 1 lb acetateof iron, 
} lb Soak the articles m this until 
the colour penetrates deeply by boikog 
m (2) Di'sohe lunarcauslic(nitrat« 
ofsilvcr)iu water toa stroiig-sdutioo, 
and steep your articlee in Um solution 
for four or five hours aud afterwards 
develop the colour by eipoting to the 
sunlight A pair of wooden tongs 
should be u^ed to hit (he articles one 
of the dye vat or hath as the solution 
IS injurious to the hands 

Orcen for hory or Bone —(I) 
Vinegar, 1 qt , verdigris 1 oz Dis 
solve together and Chea boil your 
articles in it until of tlie de<ir^ hue 
The vessel in which the operation is 
made must not afterwards be use<l 
for anv hoU'eholJ purpose for the 
djeisiughlj poivoaou* and bsbfe to 
penetrate any vessel m whicb it has 
been made or put 

For Bone —(2) Sulphate of iivligo, 
^ oz potash ^ oz water, } 

Boil and steep the articlea m the not , 
hquor aud afterwards dip into a solo 
tion of nitro sulphate of tin, and follow 
that bj one of a decoction of fustic 

Blue for Ivory or Bone — (1) BchI 
Ugetber sulpliate of indigo } oz 
potash, J oz , water, 2 qt anil steep 
the goods in the decoction until of a 
deep blue (2) Sulphate of copper 
1 lb , witer, 2 qt Bod togetho-and 
steep your articles in the liquor m » 
boiling heat 

Gliding Ivory —(1) Ivory is not 

so easy to gild as articles mode of wood 
wood, being porous, retains a portion 
of the gold size , yet, on the other 


hand, bone or ivorj may be so gilt 
that it shall resemble gold Free the 
ivoiy from dirt or grease , when quite 
dry, gire the article a thin coat of 
gold size laid on evenly with a fine 
hair brush , Lay aside until set, which 
may be Lnoivn by feeling whether 
tacky to the finger The gold size 
should be just the feast warm , the 
articlemay withadvantage.hewanned 
before applying the gold size , great 
care must be used to keep the dust 
from the article until gUt and quite 
diy Cut the gold leaf in suitably 
sized pieces, and apply with the tip , 
thegold leaf may then be pressed mto 
shape with a piece of white wool 
Should anv part appear not gilt, apply 
a ilab of gold size, then a piece of gold 
leaf ■When quite ilry, it may be 
burnished with an ivoiw paper knife, 
or even • glass penholder always in 
sertinga piece of tissue paper between 
(be bumistung (oof and Che gold leaf 
(2) Immerse it in a solution of nitro 
muriate of gold, aud then expose it to 
hydrogen gas while damp 'Wash it 
aiterwards in clean water 

To Silver Ivory —Pound asmsll 
piece of Ditmte of silver m a mortar, 
add aoft water to it, mix them well 
togeOter, and keep m a pliial for use 
ITben you wish to silver any article, 
immerse it in this eolutton, let it re 
mun Ull It turns of a deep yellow , 
then place it in clear Water anilevpO!>e 
It to the ray 3 of the sun If you wish 
to depict a figure, name, or cipher, on 
your iioiy, dip a caoiel s hair pencil 
m the solution, and draw the subject 
on the nory After it has turned a 
deep yellow, wa»h it well with water, 
and place it in the sunshine, occasion 
all/ uetlin" it with pure water In a 
sh^ time it will turn of a deep black 
colonr, which, if well rubbed, will 
change to a brilliant silver 

Etching Fluid for Ivory — Take 
dilute sulphunc BCid, dilute muriatic 
arad, equal parts mis For etching 
vaniish take white was, 2 parts , tears 
mastic, 2 parts nuz 
Cement for Ivory — The Amen 
can or Diamond cement unites pieces 
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of iTory vilth great firmnc'a butnhCTC 
a w^uto cement of nearly tbe «ame 
colour as Iroiy is rtquireA, the follow 

log rooJificatiou mJl be founJ useiul 

(1) Dissolve 1 part of lairigla^ and 2 
of wJnte glue in 30 of eater, stnuo 
and evaporate to 6 parts, then add 
part of gum mastic, dissolved m j 
part of alcohol, and add 1 part <d one 
white When required for use warm 
and shake well The broken edges to 
be joined inu“t aUo be warmed 

AjtificiS-V Ivory — MaLe a paste 
of isinglaos and brandy with finelj 
ground egg shell While warm pour 
the paste into an oiled mould, and 
when 8 t the stjbaUuce will closely 
resemble ivorj It ^l^y be tinted 
while in tile cuuditiou of paste, as 
deau-ed. 


JaPANSs AVD JAPAhMNG 
(See afto E>AWI.I.LIM. 

Paivts and P iPiEu 1 Uch6 ) 

The 'ubject of Jipons and Japanning 
deah> whoUj with the aiqlication of 
blick or coloured laniish paints to the 
suifaces of metal or wood Ij the aid 
of heat this process nece sitating the 
use of a japanning oten Articles so 
treated are eaid to be stoi ed, the 
process commonly being «pokeu of as 
*tovii)g Whens uitallj 'amisbed 
surface is heatcl for some time to a 
teai(>er*tun: of J d° to j6o® I it i* 
fount tlut tlie whole of the sohent or 
velucle of the gums or resins of the 
mraMli is soon dnicn off and the 
guniioy residue becomes semi liquefied, 
in which state it 'idapts itself to all in 
equalities When the costing becomes 
thick enougl it j rescnU a glossy aur 
fjcc which It reUius on cooling This 
process of drying rut and fusion secures 
a firm contact of the gums and resins 
to the surface of the substance so 
treated aod greatly increases the den 
Mty of the coating and this enables tC 
to re ut wear and reUm lU gloss 
eatisfactArdy 

The heal of a j-q-iMining o\ en vanes 
from 250° to 350° F , a temperature 
of about 300°F baingthe moitusual for 
iron goods As will be learned japans 
vaiy in the heal required for best re 
suits If the jipau u purchased, the 
miters will state the heat it require^ 
while this can be soon learned with 
shop made cuteiial On this account 
it ia best to use cue make or brand of 
japfiB aa<l make no chinges after the 
most suitable kind is found 

A J ipanaw « o\ eu may be a fair sized 
room or it may be ag small as a cup 
board In the former irtoe it is almost 
always bnck built (with iron doors) 
while the latter is more often of sheet 
iron It the oven is to have continuous 
use an iron oven u best made with 
double walls to prevent waste of beat 
by radiatioQ and if the double walls 
havuig a packing of silicate cotton (sl^ 
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wool) between them the results will be 
13 economiuil as are obtainoi with a 
brick o\eu 

The heating of the o\en is dune 
coal or gas Gas is | robol ly as economi 
cal as coal /or small work a« J irregular 
ileman Is and it p® =>o->ses the adran 
tage of being verv precise m resnlb 
once the burners are | rojierh regu 
lated It IS also possible to hspeuse 
with a c him ney m many case* For 
large purposes and a cuntinuously 
heated oven the coal fire cosu Ie&.tand 
IS almo t mvanablv used 

In huill ng a I nek oven tbefnmace 
IS arranged to oome as near the centre 
as possible and one or wore flue paca 
from thus under tl e flour and uu the 
side walls It is the heating oi the 
floor which IS comiiosed cd metal 
plates that u reheii cm to give the 
re-imred temperature but it is requi 
site to have a bnck arch or heavy cast 

C ie beneath the floor just over the 
bos otherwise the floor might get 
red hot at this pomt The rM heat 
dUbI t not prove a fault but it would 
make it nest to impossible to walk in 
and out the oven aa tl e japenner has 
to do m 0 ens of aii> sue 

To show what a simple things japan 
nmg oien IS the wriier saw one (doing 
very good bedstead work m a tem|>o 
rary factory) which con. lelofa erv 
large , m j lata wrought uvn water 
cistern (purchased second hand) placed 
on its side over a furnace made in a 
small pit A pair of doors were fitted 
to the open side (which had been the 
top) and tl e whole wa* .urrounded 
rough bnck work Flues werearranged 
under and terminated m a chunn^ 
In this ca^ the Soar often became of 
a low red heat but a j lece of metal 
grating Hid on the floor admitted of 
the man stej ping to and fm and the 
work turned out was aa good a. was 
required It may be added that the 
heat was obtained wholly by the con 
sumption of refuse from the wood 
work ng machines used m making mat 
tress fnunes 

In matmg a small oven or stove 
wholly of metal and heated by gia, 


such as might be used for cycle frames 
and eunilar « ork the following epeci 
fication might l>e followed The size 
could be 4 ft wide 3 ft deep 5 ft. 
high The ca. mg of 20 G sheet iron 
preferably ga)ra?ii.ed The frame 
should be of light angle iron drilled 
or punched ready for riveting together 
I and for the sheet iron to be secured 
I The sales and back should be length 
ened (earned down) below the bottom 
I of the oven about 5 m and the doors 
IB front should come down to the same 
I depth This will then pronde au en 
closed space fi m hi„h beneath the 
oien where the burners come 4 
sene of holes should be mule around 
this enclo ed pace to adroit air for 
combustion and to allow the nroilucts 
. of combu tion to escape The 1 oles 
' for fr«h air should be "low the others 
I high Whenever possible the pro 
ducts of combustion should be earned 
away by a flue and when this is done 
the holes for fresh air (mto the com 
bustiOD chamber) should be confined 
I to the front while the flue nozzle 
I bould be at the rear This matter 
I requires particular consideration u 
I small rooms or chambers aa the pro 
ducts of combust on from burners of 
I Urge size are >ufBc ent to cause 01 
eflects |>ossiblv asphyxiation if they 
cannotgetawayfreely Thcsamen-ks 
east as uang a gevser or gas heater is a 
I mall unventikted bath rorm If con 
nectiOD Is made with a cuimney caie 
should be used that a s rong draught 
does not occur through the combu tion 
chamber as this w^ have a coolmf 

Every jajiaDniJig oven should be pro- 
vided wiUi a thermometer registering 
up to say 400 F (so that the cnlmary 
temperature of 300° F or any variation 
from it can be seen pHmly) Tl e 
cominona. t plan is to simply hang this 
on the i^i and if the jipanner is con 
stantly puttmg m or taking out goods 
this IS sufficient but to open the oven 
dom- solely to look at the thermoroeter 
IS not economical Thermometers can 
be had which with the bulb inaide 
have their registering column outside 
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but failing one of these a narrow up 
right slot can be cut in the door and 
the thermometer hung in'ide so that 
Its tube and figures come against the , 

slot and can be seen at a glance outside 

The japanning chamber should also | 
be aentiUted to a small degree— suffi . 
cient for the fumes to paas away by I 
This can be done by providing a few 
holes in the door near the bottom of 
the chamber and a few holes at the 
back (or a small pipe) near the loj 
In tins again care must be used not to 
cause a draught through or the beat 
will be prejudicially afiecled 

The gas burners should be of the 
blue flame (atmosphenc or Bunsen) 
kind and the burner pij e» should run 
from front to back of the oven There 
may be two three or more according | 
to the sue of the oven each being in . 
dependent to admit of separate control I 
With an o\en of the «ue just given 
there should be three burners 
It will be noted that the burners are I 
to come beneath the true bottom | 
of the oven Ovens have been made 
with the burners inside (hke acooking I 
oven) but this will not lo for proper 
work although it m ly be economical 
of gas The products of combustion 
particularly the sulj hur will injun 
ously affect the work— even black work 
—while with coloured japans the effect 
is rumous On this account the 1 ottom 
of the oven must be made air tight 
Enamelling Cycles —It >* 

porUntinthis asmalljap.innmgwcirk 
that the job be proceeded with as quick 

ly S3 possible after the work is cleaned 
up in readmess The first process 
commonly called sweating is to mb 
over the work m tar spint with a dean 
rag then put it m the oven with a full 
heat for about 20 minutes When 
taken out and allowed to get cold the 
first coat of japan u put on very thin 
with a camel hair brush working from 
end to end It is important to note 
that m japanning work thm coats 
the rule for the s mj le revson tl at a 
thick coat even it firm when Imdon 
cold will run when it first gets hot 
The first coat is stored for an hour 


TVhen cold again U must be rubbed 
down to a smooth surface Pumice 
stone and water are commonly used 
while some favour fine glass paper but, 
whatever la used it is essential that 
the nibbmg down be done to ensure a 
good result with the last coat The 

I second coatisdonewnthfinishingjapan 

and the work is put into the oven with 
full heat agam The time will vary 
acinrding to the Japan but 1 to If 
I hours is usual The vork should be 
I felt when the time is about right 
I as It is best to take the goods from the 
I oven before the surface is quite hard 
I It should have ju»t the slightest t^kl 

ness and it wall then cool hard "“s 

I affords a more elastic and less brittle 
finish than allowing the last coat to 
gel liard in the oven The foregoing 
is for fair quality work For beet work 
one more rubbing down and one more 

coni of jajian are required Cleanliness 

IS very imporUnt through the whole 
process When the work is clwned it 
should not be touched with the hand 
afterwards Wooden pegs should be 
I inserted where convenient for hand 
I img by All cloths for rubbing down 
should be clean and when water is 
used the parts must be carefully dried 
before laying on the japan 

To give the alumimum surface thet 

cycle frames eometimes have give the 

work a coal of japanner s gold sise to 
which has been added a little stoving 
varnish then stove until the surface 
I IS tacky how rub over wuth aluim 
' mum powder then put back into the 
I oven until the surface is hardened 
\Vhea cool give a coat of Btovmg var 
msh and stove again 

In japannmg sheet non or tin goo*" 
Buch as trunks canisters cans etc the 
vanous japans described may be used 
or a general recipe may be worked to 
as follows Let the colouring pigments 
be of the purest quality ground to a 
paste m oU Thin with good turpen 
tine and add a small quantity of ja^n 
ners gold size to brad them ihe 
process to be then adopted is to pa nt 
the articles and subject them to a kw 
I heatfordrying purposes only they 
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are then varnished with jtpannera ployed with flannel or cloth kept well 
copal isrtiiib and stoied fur about IJ I wetted Thu tnakea Ibe surface ej 
hourat210^F temperature Aa with I ceedingly smooth and ready to be 
black jipans the different makes of I Iwighteoed up into a fine poliah by 
vamiah require a different amount of mbbing tbe hand up and down The 
storing (or best results norkman so employed has to keep ruh- 

With best work, aa with eipensire bing the dry hand mto powdered white 
tea trays, the stoiing is extended into rotten stone, also occasionally mois 
sei era! hours at a lower temperature teniog the hand by placmg it on a wet 
with a view to obtaining a yvpanned cloth for the purpose The polish 
surface with the greatest fieaibihCy soon uimea up under a practical band 
The sheet metal haa all scales re It takes practice m this polishing be 
moved and la ruhbeil down wnth stone fore the beet work can be done The 
until the surface is not only 'luooth work now pueses to the omanienter 
but fairly well j>oli_hed The j roceas After he has put on his ornaments of 
does not entail u mg a black or erfoured gold and colour it is pliced m a stove 
Japan so much sa prondaig a ground I at only a few degrees of heat, as much 
work of the roost suitable colour and lieat would destroy hu work k^Tien 
then putting two or more coats of [ dry that part only of tbe article which 
vamiabonit The temperature of the is covered mth ornament receives a 
oven sbouldnotexceed 210°F , andtbe coat of copal polislung varnish This 
articles should be in about 10 hours vamisb d^ not improve the appear 
each time The first coat la tbe black auce but is necessarv to preserve the 
japan pound de<cnbed but the quin Joconiiiuu >(> polish or varnish can 
tity of vamuh may be siuall as this * etgual black 'arm<h which is about a 
coat tnaj dry dead IV'hen this coal lourth tlie pnee of copal Thevamiah 
has had its stovmg it is taken ouland is put on with a flat camel hair brush 
given a coat of mack jaiavnnere var and vriU harden in a heat of about 
m<h and atoved again It ihen has lOO^F m4 hours If put in too great 
one or two further coate of vami^h a heat it w-Ul turn colour and eon 
succcs*ion It!, necessarv to rub down pletely apod the work It is now 
the small Lumps which will appear after ready for ‘flm.h polishing, which 
each coat, with a piece of pumice first ronvists of the rotten "tone prooe.8 
made flat by rubbing it on a slab of again and hand rubbing as before, and 
slate Keep dipping the pumice m last of all a few drops of oU are used 
water This rubbmg down roust be with a sprinkling of water, and this is 
executed very lightly, m- tbe smooth called oiling off It requires dexterity, 
parts will be scratched If tie artmle or, instead of addmg to the lustre with 
IS to be decorated with bvimi.bed gold, the oil, it will completely dull the sur 
the &rst process after coming out of face 

the stove the last time is to rough There are plenty of goods that 
It This is done with very fine pnmice do not go through all these proce-ees, 
powder applied with some ^nd of such for mstance, as grocers canisters 
corded or rough material, jean bemg and numerous other articles These, 
thematenal most used lie process as soon as they have received the 
13 very laborious, as it requires all the second coat of black vamiah, are taken 
pressure that can be employed, and direct^ to the omamenter without 
that, too, for some considerable tune being "roughed or polished, and if 
It IS part of the polishing When the the varnish haa been put on well and 
surface has been made level by tlua, kept free from dust, they look very 
tbe next thing is to go through tbe well tVheu no polisl^g is done either 
same again , but this tune, instead of before or after the ornamenting, the 
using powder as the cutting matenal, | article is frequently covered all over 
black or soft rotten stone rou»t be em ' with the copal vamish coat The onlv 



JAPv^s A^D jAPAm«n>G Tny<5, Dish Covers 


531 


safe way of obtaining tlie proper <ar 
nishes is to get them from those who 
supply japarmers 

When tin goods are to be japanned 
the only preparation necessary is to 
clean ott all grease spots with a piece 
of clean rag dipped m turpentine and 
as to heat when it is not too hot to 
disturb the solder it will not hurt the 
black varnish proiidiug it is pul on 
sparingly If not the \arni h will 
shniel The finish upon grocer* can 
isters may be readily obtained as tliere 
IS nothing on them but good stoving 
and lamishnig — no polishing 

Jaj/aniiiw] ai\d Bran ing Iron 
Frames of Pvinot — Atith common 
pianos the frames are not japanned 
but with fairly good mstruoienls the 
iron surface which is gi'enawld colour 
13 japanned wlulo in h gh class good* 
the work is as carefully fiitislied as the 
best done in other branches of the 
trade The first process is to prime 
the surface which is done with s mu 
ture of copal s armah witl zinc white 
About three coats are necessary the 
first two being smoothed down >ntL 
fine class paper the last with pumice 
powder and water ^Vhen the surface 
u qmte smooth the surface is pren a 
coat of gold bronze powder then sar 
nished The work is then stored and 
given another coat of samish and 
stored again as many times as the 
quality of the work warrants In beat 
work six coats are glien ea<^ one 
except the last bemg rubbed down as 
already explained The surface so 
obtained is considered sufficient finish 
though parts which are particularly ex 
posed to new (with horizontal grand 
pianos in particular) a final pobshmg 
with rotten stone and chamois leather 

Trays Dish Covers, etc — 

Vr ell cleanse the covers from grease by 
washing in sulphuric acid snd water 
Kmse m cold water until quite free 
from acid Purchase any quantity 
say bpint black brown yellow orred 
japan varnish pour a small quantity 
of i amish m a cup Place the cover 
ina warm oven until quite hot, remove 


tromtheoven varmoh thecoiermone 
direction u«mg a camel hair brush 
When every part required to be var 
nishe 1 la done place the cover in the 
oven for 2 or 3 hours If the article 
to he varnished is too large for the 
ov en It should be made quite hot in 
front of the fire and same after var 
nishing but care must be taken not to 
allow it to blister and to keep free 
I from dust and draughts of cold air 
I Japatming Wood work {See 
afso LvcqDEiilHo ^ OOD >— The work to 
be japanned is first thoroughlj cleansed 
and dried If of wood or aav porous 
material itugiven afterbeingwarmed 
several coals of wood filler Tlus i* 
usually whiting or iv ory bhek mixed 
I with rather thn glue size and when it 
has hardened it is rubbed down smooth 
. with punuce stone It is then ready for 
I the Japan grounds After the appli 
cation of a ground colour the upper or 
polishing coats of varnish are aj j lied 
\\ben tbs surface u heated for some 
time tea temperature of 250° to 800° b 
(121° to H9° C ) It IS found that the 
whole of the solvent or vehicle of the 
gums or resins in the vamieh is soon 
I dnven ofT and the gummy residue 
becomes liquefied or semi liquefied in 
I which state it adapts itself to all in 
equalittea and when the coating is 
thick enough prefects a uniform glossy 
surface wluch it retains on cooling 
This process of drying out and fusion 
secures a firm contact and adhesion of 
the gums or resms to the surface of 
the substance varnished and greatly 
increases the density of the coatmg 
which enables it to resist wear and 
retain its gloss longer This process 
of hardening and fin^hing varnished 
or lacquered work by the aid of heat 
I constitutes the chief feature of the 
japauaer s art 

This method of japanning wood 
work may be eaid to be that practised 
for comparatively common commercial 
wants while the strictly ornamental 
I branch of decoratmg wood by this 
I means comes under the heading of 
LAcquEBIvc Tlus 18 due to the influx 
I of Japanese and Chinese work and 
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wtucti 13 known >3 Lac^uct W«re 
This branch cf the subject u dealt 
with fully under LAC<5^ERI^o 

Colours and Grounds Con 
more Blatk Japn n I rou id — Arpbat 
tum 1 lb kaUaro of coja bn 1 lb 
oil of turpentine q e >fe)t thearphal 
tum OTer a fire and havmjr prenously 
heated the haUam mu that with the 
a-phaltum then renjore the ressel 
from the fire and j ut iix sufficient tur 
1‘eiitme 

Orrftnory B/ytfi Japon Grotatd — 
^lix shellac vanuah with either itory 
black or lamj black but tbi^ former 
IS preferable. Thc’e may be always 
la d on with the shellac Tarnish, and 
hare their u] per or polishing coau of 
common seedlac earrusb 

Superior Bloele Japan fiVound — 
\mber 1'^ oz bphaltuiB punfled 
2 oz boded oil ^ pmt resin 1 > oz 
oil of turpentine It oz Fuse (he 
cum and ream and vphaliuni add the 
hot oil atir reU tocether and when 
cooling add the turpennne 

Japan BlaeK for ildaU — Fmber 
li 02 atphaltum oz Pu-e by 
heat anf add ^ pint boiled od and 

2 02 Term remore from the fin and 
when cooling add 16 oz oil of tur 

A Japan for i((tah ehtrh «t bt 
^Untd al Loie Ttmptrature abotU 
go® B — Dark IfaniiJa Am IS oz 
ronn, 3J lb methylated >ptnt 4 qt 
Vs this IS etoy ed at a low temperature 
a nilin e or coa] tar dyes may be Used to 
giye Lt any desired colour These dye» 
are fugitire at higt er temperatures 
The japan requires stoying abrat half 
an hour only It is somewhat tnns 

Traruparenl Japan — OO of tnrpen 
tine 8 oz oil of lavender 6 oz 
camphor 1 dr bruised copal 2 ok 
Duisolye This is used for japannwg 
tm Qmck-drying copal vamish ts 
custommTly u ed in place of this 

Japan Plrnu for Ti i — bptnt td tur 
pentme 3 qt balsam of tola 3 oz 
1 n=eed<iil J pint acetate of lead, 

3 oz of fir 3 oz eandarach, 

IJ ib Put ail theiie materials except 


the turpentine m a suitable vessel, 
place over a slow fire at fir=t then in 
corporate by stimng Vdd the tur 
pentme when the mixture has cooled 
toW®F oritmavfire Thisistrans 
parent but may be coloured as follows 

Slack — Afphaltum Joz prussua 
Hue 1 02 spirits of tuipentine 
1 imt Melt the a.rihaltum m the 
turpentine work up the blue with it 
then etrain This i» sufficient for one 
quart of the flow described above 

Slue — lndi"0 and pruasian Hue 
each I oz pints of tnipentme 1 qt- 
Mix well and 'tram kdd of this to 
one quart of the flow 

Red —Take spirit, of turpentine 
1 pint add eoebmeal 1 or let it 
sund Iv hours and strain Add of 
thi to the flow to suit the require 
menc 

Ic/foe— Take 2 oz of pulvensed 
root 01 curcuma and stir it into 1 qt 

01 the flow until the colour suits let 
It eland a few boura and train 

trrfcn —Mil the blue and yellow 
getber then m» them with the flow 
until It suit. 

Orange — Miiabttle of the red with 
more oi the yellow 

Pink —Mis a bttle of the blue to 
more ot the red 

InienUe Stack Japan for Leather — 
Shellac 4 oz wood naphtha 16 oz 
lampblack tocolour Dis'oh'e byailow 
ing to .land for some tmie in tank or 
bottle 

^ezHie Black Japan for Leather — 
Burnt umber 4 oz true asphaltum, 

2 oz boiled oil “> qt Dissolve the 
^pbaltum by beat in a little of theoU. 
add the burnt umber ground up in oil, 
and the remamler of the oil mis 
cool and thm with turpentme. This 
compositioD 1. very flesible 

d in te Japan Grea nd t. prepared 
from copal v anmh and zinc white or 
Etaich To form a hard perfect w hite 
ground 14 no ea.y matter as the sub- 
atmices which are generally used to 
make the gapon hard haie a tendency 
l^a number of coat' to look or be- 
come dull in brightness One wl te 
ground con t. ol tie lotion corn 
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posit OQ Finite white of lead is wsshcd 
over and groun 1 up with one sixth of 
its weigl t of starcli tl en dried and 
mixed with the finest gum ground up 
in parts of 1 oz. gum to J o* of recti 
fled turpentine mixed and ground 
thoroughly together This is to be 
finely k d on the article to beyapanned 
dried and then Tarnished with 5 or 6 
coats of the following 2 oz of the 
finest seedlac to 3 oz of gum an me 
reduced to a fine powder and dissoked 
in 1 qt of alcohol The lac must be 
carefully picked For a softer rarnuih 
than this a httle turpentine should 
be added and less of the gum A very 
good lamish and not brittle may be 
made by di solving gum anime m out 
oil by boiling it 

rAe TortOMohdl Japnn — Thia b nd 
of japan la 'ery pretty and compara 
tiTely easy to manufacture The orb 
is first coated with a japan made bv 
boding 2 pints linseed od to which 
4 ae cl mice hai'c bees tdl it 

becomes thickened the mixture is 
then atramed and further boiled till 
it becomes of a pitchy consisleucy 
This IB mixed with turjientine to a 
workable substance and then applied 
On a thoroughly dry coatmg of this 


jipanlaya numlicr of vermilion spots 
to rcf resent tl e clear portion of tl o 
b 1 ell Tlie lermlion japan is made 
by adding lermihon to 'hellaciamish 
It should be laid on thinly and dried 
The whole surface Is then finally 
coated with a thm layer of the above 
desCTibed brown japsn still further 
diluted with turpentine A course of 
stovu^ mil be necessary to thoroughly 
harden the japao 

J^anner s Gold Size —Prepare 
a sufi£uently large vessel and first bod 
m it half a gallon of Imseed oil for 
about t o hours Then gradually sift 
m 5 oz dry red lead 6 oz 1 thsrge 
5 oz copper sulphate stimng well 
When the boil ng has proceeded an 
I other hour add 1 lb of gum aniroe 
renously melted and mixed with 

prats of hot plain oil Now heat 
and stir for about '> hours or until it 
haugs m stnngs from the ladle yet 
drops ID lum]» Let all cool down 
aomeirhst Ibes suiia g etus/ts cl at! 
of turpentine (the oil must not be too 
hot nor must tbs be done too near the 
fire or it may fiash) Thu completes 
the process If carefully prepared it 
improves with keeping It dnes in 
about Id minutes 
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late J. A. R. Newlands aod B. E R. Newlands. 236 
lUus , 676 pp . Svo {1909 ) 5^ Qfit 

Hops, their Cultivation, Commerce and Uses By P. L. 

Simmoads. 143 pp crown Svo {W77 ) 4? hd 
Estate Fences, their Choice, Construction and Cost By A 
Vernon. Re-issue 150 illus , 420 pp . Svo {1909 ) 
8s 6if net 


ARCHITECTURE AND BUILDING 

The Hydropathic Establishment and its Baths. By 
R. O. Allsop 8 plates 107 pp . demy Svo {1891 ) 
5s 

The Turkish Bath, its Design and Construction By R. O. 
Allsop. 27 illus , 152 pp demy Svo (IS90 } 6s 

The Builder’s Clerk. By T. Bales. Second edition, 92 pp , 
fcap Svo {1904 ) zs 6d 

Glossary of Technical Terms used in Architecture and the 
Building Trades Bj G. J Burns. 136 pp , crown Svo 
{1895 ) 3S 6d 

Chimney Design and Theory. By W W. Christie. Second 
edition 54 lUus 20a pp , crown Svo (A^etc' York, 1902 ) 
I2S. 6d net 

Approximate Estimates. By T- E. Coleman. Third edition, 
481 pp , obiong 321110, leather {1907 ) 5s net 



SCIENTIFIC BOOKS. 3 


Stable Sanitation and Construction. By T. E. Coleman. 

183 illus , 226 pp, crown 8vo {1897) 6s 
House Plans and Building Construction for General Contrac- 
tors and House Builders By M. M. Dustman. 511 lilus . 
239 pp , oblong folio {Nav York, 1912 ) 8s f)d net 
Architectural Examples in Bnck, Stone, Wood and Iron 
By W. Fullerton. Third edition, 245 plates, 254 pp . 
demy 4to [1908 ) 35s net 

Bricklaying System. By F. B. Gilbreth. 240 illus , 321 
pp , 8vo. [New York, 1909 ) t2S 6d net 
Field System. By F. B. Gilbreth. 194 pp izmo leather 
, (Neifl York 1908 ) 12s 6d net 

The Economics of Contracting. By D J. Hauer 10 
lUus . viH -h 269 pp , crmvn 8vo (New York, 1911 ) 
I2S net 

The Clerk of Works’ Vade Mecum. By G. G. Hoskins, 
Eighth edition in preparation 

Paint and Colour Mixing. By A. S. Jennings. Fourth 
edition, 14 col plates. 190 pp 8vo (1910 ) 5s net. 

A Handbook of Formula, Tables, and Memoranda for 
Architectural Surveyors. By J. T. Hurst. Fifteenth 
edition, new impression .112 lUus vni + 512 pp , royal 
32mo, roan (1912 ) 5s net 

Quantity Surveying. By J Leaning. Fifth edition, new 
impression, 936 pp , 8vo (1912 ) £i 5s net 
Builders’ Quantities. By H. M. Lewis. 6 illus. 44 pp, 
crown 8vo (S & C Series, No 40 ) [1911 ) is bd net 

Obstruction to Light. A Graphic Method of determining 
Problems of Ancient Lights By H. B. Molesworth. 
9 folding plates, 4to (1902 ) 6s net 
Suburban Houses. A senes of practical plans By J. H. 
Pearson. 46 plates and 12 pp text, crown 4to (1905 ) 
7s 6d net 

Solid Bitumens, their Physical and Chemical Properties By 
S. F. Peckham. 23iUus , 324 pp . 8vo [New York, 1909 ) 
£1 IS 

Roman Architecture, Sculpture and Ornament. By G. B. 
Piranesi. 2ooplates reproduced m facsimile from the ongi- 
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The Seven Periods of English Architecture, defined and 
illustrated Bj E Sharpe Third edition 20 steel plates 
royal 8vo {1888 ) 12s 6d 

Our Factories, Workshops and Warehouses, their Sanitary 
and Fire Resisting Arrangements By B H Thwaite. 
183 illus 282 pp crown 8vo {1882 ) 9s 

Elementary Principles of Carpentry By T Tredgold 
and J T Hurst Eleventh edition 48 plates 517 pp 
crown 0 {1904 ) 12s 6d 

Treatise on the Design and Construction of Mill Buildings 
Bv W G Tyrrell 652 lUus 490 pp demy 8vo {Nev 
York 1911 ) 17s net 

Practical Stair Building and Handrailing By W H 
Wood 32 plates 91 pp crown 4to {1894 ) los 6d 

Spons’ Architects’ and Builders’ Pocket Price Book and 
Diary, 1913 Edited by Clyde Young Revised by 
Stanford M Brooks Fortieth edition viu + 308 pp 
i6mo green leather cloth (size 6| in by si >n by J m 
thick) with Diary showing a week at an opening 2s 6a 
net 

Spons’ Practical Builders Pocket Book Edited by 
Clyde Young and Stanford M Brooks 74 iU*is 
+ 456 pp i6mo maroon leather cloth 5 * 

ARTILLERY 

Guns and Gun Making Material ByG Ede xii + 74pp 
crown 8vo {1889 ) 6s 

Treatise on Application of Wire to Construction of Ord- 
nance By J A Longndge 180 pp 8vo {1884 ) £1 5 ® 

The Progress of Artillery Naval Guns By J A Long- 
ridge 3 illus viu + 44 pp 8vo sewed {1896 ) 2S 

The Field Gun of the Future ByJ A Longndge 28 pp 
8vo sewed {1892 ) 2s 6d 

AVIATION 

The Atmosphere its Oiaiactenstics and Dynamics By 
F J B Cordeiro* 35 lUus 129 pp small 4to {New 
York 1910 ) los 6d net 
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Theory and Practice of Model Aeroplaning. By V. E. 
Johnson. 6i lUus , xvi + 148 pp , crown 8vo {1910 ) 
3s 6d net 

The Gyroscope, An Experimental Study. By V. E. Johnson. 
34 illus , 40 pp , crown 8vo (S & C Series. No 22 ) 
{1911 ) IS net 

Natural Stability and the Parachute Principle in Aero- 
planes. By W. Le Maitre. 34 illus , 48 pp , crown 
8 vq (S & C Series, No 39 ) {1911 ) is 6 d net 

How to BuiM a 20-ft. Bl-plane Glider. By A P. Morgan. 
31 illus , 60 pp crown 8vo (S & C Series No 14 ) 
{New York, 1909 ) is 6d net 
Flight-Velocity By A. Samuelson. 4 plates, 42 pp , 8vo, 
sewed. {1906 ) 2S net 

Resistance of Air and the Question of Flying. By A. 

Samuelson. 23illus,36pp 8vo sewed {1905 } 2S net. 
The Laws of Avanzini- Laws of Planes moving at an angle 
in air and water ByLieut Col R. deViIlamil. zfolding 
plates, 3 illus 23 pp , super royal 8vo, sewed (1912 ) 
2s net 

Aeroplanes in Gusts, Soaring Flight and Aeroplane Sta- 
bility. By S. L. Walkden 4 plates, 47 illus , xvi 
188 pp , 8vo [1912 ) 7$ 6d net 

BRIDGES, ARCHES, ROOFS, AND 
STRUCTURAL DESIGN 

Strains in Ironwork. By Henry Adams. Fourth edition, 
8 plates 65 pp , crown 8vo {1904 ) 5s 
Designing Ironwork By Henry Adams. Second series. 
8vo, sewed 

Part I A Steel Box Girder {1894 ) gd net 

II Built-up Steel Stanchions {1901 ) is. 3d 
net 

, III Cisterns and Tanks {1902 ) is. net. 

„ IV A Fireproof Floor {1903 ) is net. 
Columns and Struts. Theory and Design. By Wm. Alex- 
ander. loi lUus , x« -1- 265 pp , demy 8vo {1912.) 
los 6d net 

A Practical Treatise on Segmental and Elliptical Oblique 
or Skew Arches. By G. J. Bell. Second edition, 17 
plates, 125 pp , royal 8vo {1906 } £i is net. 
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Economics of Construction m relation to Framed Structures 
By R. H. Bow. Third thousand, i6 plates, 88 pp , 8vo. 
{1873) 5 s 

Theory of Voussoir Arches. By Prof W. Cain. Third 
edition, 201 pp , i8mo boards (New York, 1905 ) 2S net. 
New Formulas for the Loads and Deflections of Solid Beams 
and Girders By W. Donaldson. Second edition, ii 
illus , viu + 56 pp , 8\o {1872 ) 4s- 6d 

Plate Girder Railway Bridges. By M. Fitzmaurice. 

4 plates, 104 pp 8\o (JS 95 ) 6s 

Pocket Book of Calculations m Stresses By E. M. George. 

66 lUus , 140 pp royal 32010, half roan {1895 ) 3s 6d 
Strains on Braced Iron Arches and Arched Iron Bndges. 

By A S Heaford. 39 pp , 8%o (1883 ) 6s 

Tables for Roof Framing. By G. D. Inskip. Second 
edition, 451 pp 8\o leather {New York, 1905 ) 12s 6d 
net 

Stresses m Girder and Roof Frames, for both dead and 
live loads, by simple Multiplication, etc By F R, John- 
son 28 plates 215 pp crown W {1891 ) 6s 
A Graphical Method /or Sning Bridges. B.F La Rue. 

4 plates, 104 pp i8mo, boards {New York, 1904 ) 2S.net. 
Bridge and Tunnel Centres. By J. B. McMasters. Illus- 
trated 106 pp , i8mo boards {New York 1893 ) 2S net. 
Notes on Cylinder Bridge Piers and the Well S5^tem of 
Foundations By J. Newman i44pp,8vo (1^93 ) 6s. 
Calculation of Columns. By T. Nielsen. 4 plates. 36 pp , 
8vo {1911 ) 4s 6d net '* 

A New Method of Graphic Statics applied m the Construc- 
tion of Wrought Iron Girders By E. Olander. 16 plates, 
small foha {1887 ) los 6d 

Steel Bar and Plate Tables, Giving Weight of a Lineal 
Foot of all sires of L and T Bars Flat Bars. Plates, Square 
and Round Bars By E Read. On large folding card 
(1911 ) Is net 

Reference Book for Statical Calculations. By F. Ruff. 

With diagrams, 140 pp , ouwn 8vo {1906 ) 5s net. 
Suspension Bridges and Cantilevers. By D. B. Stein- 
mann. vii + 185 pp i 8 mo, beards (Van Nosteand 
Series, No 127 ) {New York, 1911 ) 2s net. 
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The Strength and Proportion of Riveted Joints. By B. B. 

Stoney. 3 illus, 87 pp, 8vo (2885) 5s 
The Anatomy of Bridgework. By W. H. Thorpe. 103 
illus 190 pp . crowTi 8vo {1906 ) 6s net 


CEMENT AND CONCRETE 

Portland Cement, its JIanufacture, Testing and Use By 

D. B. Butler. Third edition 135 lUus , including 17 
plates, xn + 450 pp , 8vo {1913 ) i6s net 

Theory of Steel-Concrete Arches and of Vaulted Struc- 
tures By W. Cain Fourth edition, 27 illus 212 pp , 
l8mo. boards {New York. 1906) as net 
Reinforced Concrete Construction Elementary Course. 
By M. T Gantell 65 iIIus 135 pp , cro\vn 8vo {1911 ) 
4s 6d net 

Reinforced Concrete Construction. Advanced Course. 
By M. T Cantell. 242 iHus , xvi 240 pp , super 
royal 8vo {1912 ) 12s 6d net 
Graphical Reinforced Concrete Design. A senes of Dia- 
grams on sheets (measunng m by 22^ in ) for Design- 
ing and Checking With 48 page pamphlet By J. A. 
Davenport. Complete in roll {1911 ) 5s net 
Cement Users’ and Buyers’ Guide. By Calcare. 115 
pp , 32mo, cloth {J90I ) is Cd net 
Diagrams for Designing Reinforced Concrete Structures. 
By G. F. Dodge 3X dlus 104 pp , oblong folio {New 
York 1910 ) 17s net 

Cements, Mortars, and Concretes ; their Physical proper- 
ties ByM. S Falk. 78 dlus . pp , 8vo {A^ew York, 
1904 ) IQs 6d net 

Concrete Construction, Methods and Cost. By H. P. 
Gillette and C S. HiU. 310 illus , 690 pp , 8vo {New 
York 1908 ) ix IS net 

Engineers' Pocket Book of Reinforced Concrete. By 

E. L Ileidenreich. 164 illus , 364 pp , crown 8vo, leather, 
gilt edges {New York, 1909) 12s 6d net 

Concrete Inspection- C. S. Hill. 15 illus, 179 pp, 
izmo Ywfe, 506®^ ijs ^ 
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Works by A. A. HOUGHTON. 

Practical Silo Construction. i8 illus , 69 pp , cr. 8vo 
(S & C Series, No 27 ) {New York, 1911 ) is (id. net 
Moulding Concrete Chimneys, Slate and Roof Tiles. 15 
lUus , 61 pp , cr 8vo (S & C Series, No 28 ) (iV«r 
York, 1911 ) IS 6d net 

Moulding and Curing Ornamental Concrete. 5 iIIus , 58 pp , 
cr 8vo (S & C Series, No 29 ) {New York, 1911 ) 
IS 6d net 

Concrete Monuments, Mausoleums and Burial Vaults. 
18 lUus , 65 pp cr 8vo (S & C Series, No 31 ) {New 
York, 1911 ) IS f)d net 

Concrete Floors and Sidewalks. 8 illus , 63 pp , cr 8vo 
(S & C Series. No 32 ) {New York. 1911 ) is 6 i net 
Moulding Concrete Baths, Tubs, Aquariums and Nata* 
toriums, 16 lUus, 64 pp. cr 8vo (S & C Series, 
No 33 ) {New York, 1911 ) is 6d net 
Concrete Bridges, Culverts, and Sewers . 14 lUus , 58 pp , cr 
8vo (S &C Series No 34) (New York, 1912) is 6if,net 
Constructing Concrete Porches. 18 lUus ,62 pp , cr 8vo 
(S & C Series No 35 ) is net 
Moulding Concrete Flower>Pot$, Boxes, Jardlniires, etc 
8 illus . 52 pp , cr 8vo (S & C Series, No 36 ) 
{New York, 1912) is 6d net 
Moulding Concrete Fountains and Lawn Ornaments. 
14 illus . 56 pp , crown 8vo (S & C Series, No 37 ) 
{New York 1912 ) IS 64 net 


Reinforced Concrete. By E. McCulloch. 28 lUus , 128 
pp , crown 8vo (iVfa> York, 190^ ) 6s 6d net 
Concrete and Reinforced Concrete. By H. A. Reid. 715 
illus , 884 pp , royal 8vo {New York, 1907 ) £i is net 
Theory and Design of Reinforced Concrete Arches. By A. 
Reuterdahl. 41 illus , 126 pp , 8vo {New York, 1908 ) 
gs 64 net 

Specihcation for Concrete Flags. Issued by the Institution 
of Municipal Und County Engineers. Folio, sewed 
{1911 ) 2S. 64 net. 
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Practical Cement Testing. By W. P. Taylor. Wjth 142 
illus , 329 pp , demy 8\o {New York, 1906 ) 12s 6d net. 

Concrete Bridges and Culverts. By H. G. Tyrrell. 66 
illus . 251 pp , c^o^vn 8vo, leather 12s 6d net 

CIVIL ENGINEERING 

Canals, Surveying. 

(See also Irrigation and Water Supply.) 

Practical Hints to Young Engineers Employed on Indian 
Railways. By A. W. C. Addis. 14 illus 154 pp , 
i2mo {1910} 3s 6d net 

Levelling, Barometnc Tngonometnc and Spint By I. O. 
Baker. Second edition 15 illus 145 pp , i8mo, boards. 
(IVe«< Yoyk 1906) 2s net 

River and Canal Engineering By E. S. Bellasis. 72 
illus X + 220 pp , 8vo {1913 ) Ss 6d net 
Punjab Rivers and Works. By E. S, Bellasis. Second 
edition, 47 illu® vni 4* 64 pp . folio {1912 ) 8s net 
Notes on Instruments best 'suited for Engineenne Field Work 
in India and the Colonies By W G. Bligh 65 illus , 
218 pp , 8vo {1899 ) 7s 64 

Practical Designing of Retaining Walls. By Prof W. Cam. 
Fifth edition, 14 Ulus , 172 pp , i8mo boards {New York, 
1908 ) 2s net 

The Maintenance of Macadamised Roads. By T. Cod- 
rington. Second edition i86pp,S\o {1892} 7s 64 
The Civil Engineers’ Cost Book By Ma]or T E. ColC' 
man, RE xii 4- 289 pp , Pocket size (64 X 3I in ) 
leather cloth (1912 ) 5s net 
Retaining Walls in Theory and Practice. By T. E. Cole- 
man. 104 illus, 160 pp, crown 8vo (1909) 5s net. 
On Curved Masonry Dams By W. B. Coventry. 8vo, 
sewed (1891 } 2S 

A Practical Method of Determining the Profile of a Masonry 
Dam. By W.B Coventry. 8vo, sewed (1894) zs 6d 
The Stresses on Masonry Dams (obhque sections) By 
W. B Coventry. 8vo, sewed {1894 ) 2s 
Handbook of Cost Data for Contractors and Engineers. 
By H P. Gillette. 1,854 PP. crown 8vo, leather, eilt 
edges (New York 1911 ) £z js 
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Rock Exca'ation, Methods and Cost. By H. P. Gillette. 
Second edition in preparation 

High Masonry Dams. B> E. S. Gould, and edit. With 
lUus , 83 pp . i8mo, boards York, 1905) 2 S net. 

Railway Tunnelling in Ileavj Ground By C. Gripper. 

3 plates, 66 pp , rojal 8\o (1879) ys 6d 

Levelling and its General Application. By T. Holloway. 
Third edition oi preparation 

Waterways and Water Transport. By J. S. Jeans. 55 
, illus , 520 pp . 8 a o (1890 ) gs net 
Table of Barometrical Heights to 20.000 Feet. By Lieut -Col 
W.H.Mackesy. i plate. 24 pp , roj’al 32mo (1882) y 
Aid Book to Engineering Enterprise. Bj E. Matheson. 
Third edition, illustrated, 916 pp , medium 8vo, buckram 

(2m ) li 4S 

A Treatise on Surveying. By R. E. Middleton and O. 
Chadwick. Third edition, royal 8vo {1911) 

Part I II plates, 162 illus, 285 pp los 6i 
„ II 152 illus and 2 plates, 340 pp los 
A Pocket Book of Useful Formulae and Memoranda, for 
Civil and Mechanical Engineers By Sir G. L. Molesworth 
and H. B. Molesworth. With an Electrical Supplement 
by W. H. Molesworth. Twenty-seventh edition, 800 
illus . viii + 936 pp , oblong 32mo, leather (1912 ) 5s net 
The Pocket Books of Sir G. L. Molesworth and J. T. Hurst, 
printed on India paper and bound in one vol Royal 321110, 
russia, gilt edges los M net 
Metallic Structures : Corrosion and Fouling and their 
Prevention, By J. Newman. 38 Illus . xu + 374 PP • 
crown Svo {1896 ) 9s 

Scamping Tricks and Odd Knowledge occasionally prac- 
tised upon Public W’orks By J. Newman. New imp, 
129 pp , crown Svo {1908) 2 s net 
Co-ordinate Geometry applied to Land Survejing By W. 

Pilkington. 5 illus , 44 pp , i2mo {1909) is 6d net. 
Pioneering. By F. Shelford 14 Illus, 88 pp, crown 
Svo. {1909 ) 3s net 

Topographical Surveying. By G. J. Specht. Second 
edition, 2 plates and 28 illus , 210 pp . i8mo, boards (New 
York 1898.) 25 net. 
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Spons’ Dictionary of Engineering, Civil, Jlechamcal, Mili 
tary and Naval 10,000 illus , 4,300 pp , super royal 8vo 
{1874. Supplement issued m 1881) Complete, m 4 vols 
£3 3s net 

Surveying and Levelling Instruments. By \V. F. Stanley. 
Fourth edition in preparalton 

Surveyor’s Handbook. By T. U- Taylor. 116 illus , 310 
pp , crovvn 8vo, leather, gilt edges (New York, 1908 ) 
8s (id net. 

Logarithmic Land Measurement. By J. Wallace. 32 pp , 
royal 8vo (1910) $s net 

The Drainage of Fens and Low Lands by Gravitation and 
Steam Power By W. if. Wheeler. 8 pfates, 175 pp , 8 vo 

(1888 ) I2S 6d 

Stadia Surveying, the theory of Stadia Measurements By 
A. Winslow. Fifth edition, 148 pp , rSmo, boards (New 
York. 1902 ) 2 s net 

Handbook on Tacheometrical Surveying. By C Xydis. 
55 illus , 3 plates, 63 pp , 8 vo (1900 ) 6s net 

CURVE TABLES 

Grace’s Tables for Curves, with hints to young engineers 
8 figures, 43 pp , oblong 8 vo [1908 ) 5 s net 

Railroad Curves and Earthwork. By C. F. Allen Third 
edition, 4 plates, 198 pp , lamo, leather, gilt edges (Aew 
York. 1903 ) 8 s 6d net 

Data relating to Railway Curves and Super-elevations, 
shown graphically ByJ-H.Haiste On folding card for 
pocket use 6d net 

Tables for setting-out Railway Curves. By C P. Hogg. 
A senes of cards in neat doth case 4 s 6d 

Tables for setting out Curves for Railways, Roads, Canals, 
etc By A. Kennedy and R. W. Hackwood. 32010 
2s net 

Spiral Tables. By J G. Sullivan. 47 pp . i2mo, leather 
[New York, 1908 ) 6s 6d net 

Tables for Setting out Curves from lor to 5 000 feet radius 
By H. A. Cutler and F. J. Edge. Royal 32mo 2 s net 

Tables of Parabolic Curves for the use of Railway Engineers, 
and others By G. T, Alien. Fcap i6mo. 4s 
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Transition Cur\os By W G Fox Second edition 8o pp 
iSmo boards {hao iorf') '^s net 

DICTIONARIES 

Technological Dictionarj in the English Spanish, German 
and French Languages Bj D Carlos Huelin Y Arssu 
Crown 8\o 

\ol I E\ LisH SptviSH Germ\n French 609 pp 
{1906 ) 10s 6d net 

\ol II ( ER I \ rNGLiSH French Spanish 720 pp 
{190S ) los 6d net 

\q 1 III French German Spvnish English In fre 
parat > 

\ol 1\ Spanish riTNCH English Germav 750 PP 
(1010 ) 105 net 

Dictionary of English and Spanish Technical and Com* 
mercial Terms By \\ Jackson 164 pp leap 8vo 
(1911 ) 25 6(< net 

English French and French English Dictionary of the 
Motor Car Cycle and Boat By F Lucas 171 pp 
crown 8\o (190o) 2 s net 

Spanish English Dictionary of Mining Terms By F 
Lucas 8 pp 8\o (1905) 5s net 

English Russian and Russian Englisli Engineering Die 
tionary By L Meycliar 100 pp l6mo (1909) 
25 6d net 

DOMESTIC ECONOMY 

Food Adulteration and its Detection By J P Battershall 
12 plates 328 pp demy 8\o (Aety York 1887) 15^ 

Practical Hints on Taking a House By H P Boulnols 
71 pp i8mo { 1883 ) IS 6 d 

The Cooking Range its Fa hngs and Remedies By F Dye 
52 pp leap 8vo sewed (1888 ) 6i 

Spices and How to Know Them By W M Gibbs With 
47 plates including 14 m colours 179 pp 8vo {New York 
1909 ) 15s net 

The Kitchen Boiler and Water Pipes By H Gnmshaw 
Svo sewed (1887) xs net 
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Cookery and Domestic Management, including economic 
and middle class Practical Cookery By K Mellish 56 
coloured plates and 441 illus gSy pp super royal Svo 
{1901 ) l6s net 

Spons’ Household Manual 250 illuo i 043 pp deray Svo 
{1902) 7s 

Ditto ditto half bound French morocco 9s 


DRAWING 

The Ornamental Penmans Engravers and Sign Writers 
Pocket Book of Alphabets By B Alexander Ne\v 
Impression Oblong larao sewed [1912 ) 6d net 
Slide Valve Diagrams a trench Method for their Construe 
tion By L Bankson i8mo boards {New York 
1S92 ) 2s net 

A System of Easy Lettering By J H Cromwell Twelfth 
edition 3; plates oblong 8\o (\ca? York 1912 ) 2s 6d 

net 

Key to the Theory and Methods of Linear Perspective 
By C W Dymond, rS^ 6 plates 32 pp crown Svo 
(S d C Seeics No 20 ) {1910 ) is 6d net 
Plane Geometrical^Drawing By R C Fawdry Illus 
trated 185 pp crown Svo {1901 ) 3s net 
Twelve Plates on Projection Drawing By O Gueth 
Oblong 4to {New York 1903 ) 3s net 
Hints on Architectural Draughtsmanship By G W T 
Hallatt Fourth ed So pp tSnio {1906 ) is 6ti net 
A First Course of Mechanical Drawing (Tracing) By G 
Halhday Oblong 4I0 sewed 2s 
A Text-Book of Graphic Statics By G W Malcolm 
155 lUus 316 pp Svo {New I ork 1909 ) 12s 6d net 
Drawings for Medium-sized Repetition Work By R D 
Spinney 47 lUus 130 pp Svo {1909 ) 3s 6d 
net 

Mathematical Drawing Instruments By W F Stanley 
Seventh ed 265 lUus 370 pp cr Svo {1900 ) 5s 
The Backbone of Perspective By T U Taylor 40 lUus 
56 pp iSmo {New York 1911 ) 4s 6d net 
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EARTHWORK 

Tables for Computing the Contents of Earthwork in the 
Cuttings and Embankments of Railway's By W. Mac- 
gregor. i plate, 59 pp , royal 8vo 6s 
Tables for facilitating the Calculation of Earthworks. 

By D. Cunningham. 120 pp , roy'al S\o los 6d 
Grace’s Earthwork Tables. 36 double-page tables, 4to 
I2S 6<i net 

Earthwork Slips and Subsidences on Public Works By 
J. Newman. 240 pp , crown 8\o (1890 ) 75 6d 

Diagrams for the Graphic Calculation of Earthwork 
Quantities By A. H. Roberts. Ten cards, fcap , m doth 
case los 6d net 


ELECTRICAL ENGINEERING 

Journal of the Institution of Electrical Engineers. Edited 
by P F. Rowell Secretary Is»ued monthly from January 
to July of each year Svo sewed, each part 5s net 
Practical Electric Bell Fitting. By F. C. Allsop. Tenth 
edition, i86 lUus including 8 folding plates, 183 pp , crown 
8\o (1903) 3s 6d 

Telephones s their Construction and Fitting By F. C. All- 
sop. Eighth edition, new impression, 184 lUus , 222 pp ■ 
crown Svo (1912) 3 $ 6d net 
Auto-Transformer Design. By' A. H. Avery. 25 lUus, 
60 pp , Svo (1909 ) 3s 6d net 
Principles of Electric Power (Continuous Current) for Mechani- 
cal Engineers By A. H Bate. 63 illus . 204 pp , crown 
Svo (1905) (Fin SBURY Technical Man UAL ) 4s net. 
Practical Construction of Electric Tramways. By W- R- 
Bowker. 93 lUus, 119 pp 8\o (1903 ) 6s net 

Design and Construction of Induction Coils. By’ A. F* 
Collins. 155 illus , 272 pp , demy Sw (AV^r York, 1909 ) 
I2S 6d net 

Plans and Specification for Wireless Telegraph Sets. By 
A. F. Collins. Crown Svo (S &. C Series, Nos 41 and 
42) (NoiO York, 1912 ) is 6d each net 
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Part I. An Expenmental Set and a One to Five 
Miles Set 37 illus , vin + 45 pp 
Part II A Five to Ten Mile Set and a Ten to Twenty 
Mile Set. 63 lUus , viii + 72 pp. 
Switchboard Measuring Instruments for Continuous and 
Polyphase Currents By J. C. Connan. 117 lUus , 150 
pp , 8vo [1908) $s net 

Electric Cables, their Construction and Cost. By D. Coyle 
and F. J. O. Hon e. With many diagrams and 216 fables, 
466 pp crown Svo, leather {1909) 15s net 
Management of Electrical Machinery. By P. B. Crocker 
and S. S. Wheeler. Eighth edition 131 illus, 223 pp , 
crown Svo {New York, 1909) 4s 6d net 
Electric Lighting : A Practical Exposition of the Art By 
F. B. Crocker. Royal Svo {New York) 

Vol I The Generating Plant. Sixth edition, 213 
lUus , 470 pp {1904 ) I2S net 
Vol II Distributing Systems and Lamps. Second 
edition 391 illus , 505 pp {190a } 12s net. 
The Care and Management of Ignition Accumulators. 
By H. H. U. Cross. 12 illus , 74 pp , crown Svo (S &. C. 
Series, No 19) {1910) u 6d net 
Elements of Telephony. B> A. Crotch. 51 illus, 90 pp, 
cTovm Svo (S & C Series, No 21 ) {1013 ) is bd net 
Elementary Telegraphy and Telephony. By Arthur 
Crotch. New impression, 238 illus, vm + 223 pp, 8vo 
(Finsbury Technical Manual) {1912) 4s 6i net 
Electricity and Magnetism in Telephone Maintenance. 
By G. W. Cummings. 43 illus , 137 pp , 8vo. New 
York, 1908 ) 6s 6rf net 

Grouping of Electric Cells. By W. F. Dunton. 4 iDus , 
50 pp , fcap Svo {1906 ) is net 
Wireless Telegraphy for Intending Operators. By C. K. P. 
Eden. 20 illus, 8opp, crown Svo (S & C Series, No. 
24 ) {1913 ) IS 6<i net 

Magnets and Electric Currents. By Prof J. A. Fleming. 

Second edition, 1361IIUS ,4i7pp , crown 6vo [1902)$s net. 
Notes on Design of Small Dynamo, By George Haliiday. 

Second edition, 8 plates, Svo {1895 ) 2S. 6d 
Practical Alternating Currents and Power Transmission. 
By N. Harrison. 172 illus, 375 pp., crown Svo. {New 
York, 1906.) los 6d. net. 
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Making Wireless Outfits By N Harrison 27 Ulus 
61 pp crown 8\o (S C Series Iso ii ) (Aeix'VurA 
1909 ) IS 6d net 

Wireless Telephone Construction N Harrison 43 
lUus 73 pp cro\n8vo (S &. C Series No 12) (\«' 
York 1909 ) IS 6(i net 

Testing Telegraph Cables By Colonel V Hoskicer Third 
edition iiiUus '.'ni + 75pp crownSvo {ISS9] 4s 6d 

Long Distance Electric Power Transmission By R W 
Hutchinson 136 illus 345 pp crown 8% 0 {Is ew York 
1907 ) I2S 6d net 

Theory and Practice of Electric Wiring B> W S IbbetsoQ 
119 lUus 366 pp crown 8vo (1909 ) 5s net 

Practical Electrical Engineering for Elementary Students 
ByW S Ibbetson 61 lUus 153 pp crownSvo (1910) 
3s 6<i net 

Form 0! Model General Conditions recommended bj The 
Institution of Electrical Engineers for use m connection 
with Electneal Contracts \c,l cdtl oninprepar^tion 

Telegraph} for Beginners By W H Jones 19 lUus 
58 pp crown 8vo {\e^ York 1910) 2s ret 

A Handbook of Electrical Testing By H R Kempe 
Seventh ed 283 lUus 706 pp Svo {190S ) iSs net 

Electromagnets their Design and Construction By A N 
Mansfield 361UUS 135 pp l8mo boards (New York 
1901 } 2s net 

Telephone Construction Methods and Cost By C 
Majer With Appendices on the cost of materials and 
labour by J C Slippy 103 illus '’84 pp croivn Svo 
(New York 1908 ) 12s 6d net 

Practical Electrics a Lm\a:sal Hand>book on Every Day 
Electneal Watters Sei enth edition 126 illus i 3 oPP 
(S & C Series No 13 ) (\ewYork 1902 ) is 6d net 

Wiring Houses for the Electric Light By N H Schneider 
40iUu5 85PP crownSvo (s &.C Series No ^0) ( ^ 

York 1911 ) IS 6d net 
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Induction Coils. By N. H. Schneider. Second edition, 79 
lUus , 285 pp . croivn Svo {New York, 1901.) 4s (id net. 

How to Install Electric Bells, Annunciators and Alarms. 
By N. H. Schneider. 59 lUus , 63 pp , crown 8vo. 
(S & C Series, No 2 ) {New York, 1905 ) is (d net. 
Modern Primary Batteries, their construction, use and main- 
tenance By N. H. Schneider. 54 dlus , 94 PP . crown 
Svo (S &.C Series, No i ) {New York, 190') ) i-s net 
Practical Engineers’ Handbook on the Care and Manage- 
ment of Electric Power Plants. By N. H- Schneider. 
203 lUus , 274 pp , crown 8vo {New York, 1906 ) 5s net 
Electrical Circuits and Diagrams, illustrated and evplained 
By N. H. Schneider. 8\o (S &C Series, Nos 3 and 4) 
{New York ) 

No 3. Part I 2171IIU5 , 72 pp {New York, 1905 ) is 
net 

No 4, Part 2 73 pp {1909 ) is brf net 

Electrical Instruments and Testing. ByN H. Schneider 
and J. Hargrave. Fourth edition, 133 illus , xxiv -1- 256 
pp , cr Svo {New York 1913 ) 4s W net 
Experimenting with Induction Coils. By N. H. Schneider. 
26 illus , 73 pp , crown Svo {b &.C Series No 5 ) {New 
York, 1906 ) IS dd net 

Study of Electricity for Beginners. By N. H. Schneider. 
54 illus , 88 pp , crown Svo (S & C Series, No 6 ) {New 
York, 1905 ) IS 6d net 

Wiring Houses for the Electric Light . Low Voltage Battery 
Systems 44 dlus , 86pp .crown Svo (S &C Series, No 
25 ) {New York, 1911 ) is 6d net 
Low Voltage Electric Lighting %vith the Storage Battery. 
By N. H. Schneider. 23 illus , 85 pp . crown Svo (S & 

C Series, No 26) {New York, 1911) is 6d net 
Dry Batteries : how to Make and Use them ByaDry Battery 
Expert. With additional notes by N". H. Schneider. 
30 illus , 59 pp , crown Svo. (S &C Series.No 7.) {New 
York, 1905 ) IS. 6d net. 

The Diseases of Electrical Machinery. By E. Schulz. 
Edited, %vitn a Preface, by Prof S. P. Thompson. 42 
illus , 84 pp , cr. Svo, ’{1904.) zs. net. 
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Electricity Simplified Bj T O Sloane Thirteenth edition 
29 lUus 158 pp crown Svo {Nej} York 1901 ) 4s 
net 

How to become a Successful Electrician ByT O Sloane 
Fifteenth edition 4 ill is 202 pp crownSvo York 

1906 ) 4s Old net 

Electncitj its Theor\ *^ources and Applications B> J T 
Sprague Third edition 109 illus 638 pp crown 8\o 
(1892) ys 6d net 

Telegraphic Connections B> C Thom and W H Jones 
20 plates 59 pp oblong Svo (Ncai York 1892) 3s 6d 
net 

Djnamo Electric Machinery Bj Prof S P Thompson 
Seventh edition demj Svo (FlNSDl.RYTECHMC\l.MvNUAi) 
Vol I C0\TINU0US-CVRRE\T MACHINERY \'lth 4 
coloured and 30 folding plates 573 iIlus 
984 pp (1904) li 105 net 
Vol II Alternating Current Machtvert 15 
coloured and 24 folding plates 54 ® 

900 pp (1905) £i los net 

Design of Dynamos (Continuous Currents) B> Prof S P 
Thompson 4 coloured and 8 folding plates 243 PP 
demy 8vo (1903) 12s net 

Schedule for Dynamo Design issued with the above 6d 
each 4s per doz or 18s per 100 net 

Curv es of Magnetic Data for A arious Materials A reprint 
on transparent paper for office use of Plate I from Dynamo 
Electnc Mach n r> and measuring 2^ in bj 16 in yd net 

Electrical Tables and Memoranda By Prof S P 
Thompson Second ed 15 lUus viii + 136 pp oblong 
641H0 (waistcoat pocket size) leather (1913) i5 net 
Do do in celluloid case is 6d net 

The Electromagnet By C R Underhill 67 lUus 159 pp 
crown Svo (Acjv- \ork 1903 ) 6s 6d net 

Practical Guide to the Testing of Insulated Wires and 
Cables By H L Webb Fifth edition 38 illus nS 
pp crown Svo (Ae^/ York 1902) 4s 6d n“t 

Wiring Rules W ith Extracts from the Board of Trade Regu 
lations and the Home Office Regulations for Factones and 
Workshops Issued by The Institution of E'^ctncal 
Engineers Sixth edition 42 pp 8vo sewed (lOli ) 
6d net 
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FOREIGN EXCHANGE 

English Prices with Russian Equivalents (at Fourteen 
Rates of E\change) English pnces p“r lb with equi\ a 
lents in roubles and kopecks p^r pood By A Adiasse- 
wich 182 pp icap 32ino roan is net 

English Prices with German Equivalents (at Seven Rates 
of Exchange) English Pnces per lb wi«^ii equivalents m 
marks per kilogramme By St Koczorowski 9^, pp 
fcap 3'>nio roan is net 

English Prices with Spanish Equivalents At Seven Rates 
of Exchange Enghsli prices per lb with eq iivalents m 
pesetas per kilogramme B> S Lambert 93 pp 3'’mo 
roan is net 

English Prices with French Equivalents (at Seven Rates 
of Exchange) English pnces pier Ib to francs per kilo 
gramme By H P McCartney 97 pp 32mo roan 
IS net 

Principles of Foreign Exch'inge By E Mathesou 
Fourth edition 5-f pp Svo seued 3d net 

GAS AND OIL ENGINES 

The Theory of the Gas Engine By D Clerk Edited by 
F E Idell Third edition 19 lUus iSo pp i8mo boards 
(Nrji \oTk 1003) 2s net 

Electrical Ignition for Internal Comoustion Engines M 

A Codd 109 lUus 163 pp crown 8vo (1911 ) 3s net 

The Design and Constiuction of Oil Engines Bj A H 
Goldingham Third edition il'»illus 260 pp crowTiBvo 
[Nru York 1910) los 6<i net 

Gas Engine in Principle and Practice Bv A H Golding- 
ham New impression 107 ihus 193 pp 8vo {Yew 
York 1912) 6s 6d net 

Practical Handbook on the Care and Management of 
Gas Engines By G Licckfeld Third edition square 
i6mo (kiew York 1896) 3s 6d 

Elements of Gas Engine Design By S A Moss 197 pp 
iSmo boards (A fa York 1907) zs net 

Gas and Petroleum Engines A "Manual for students and 
Engineers B> Prof W Robinson (FinsburyTechmcvl 
Manuvl) Tjird edition tn preparalioi 
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GAS LIGHTING 

Transactions of the Institution of Gas Engineers Edited 
by Walter T Dunn Secretary Published annually 8\o 
los 6d net 

Gas Analyst’s Manual By J Abady 102 lUus 576 pp 
dem> 8vo (150^ ) i8s net 

Gas Works their Arrangement Construction Plant and 
Machinery By F Colyer 31 folding plates 134 pp 
8\o {1884 ) 8s 6rf net 

Lighting by Acetylene By F Dye 75 lUus 200 pp 
crown 8\o (1902 ) 6s net 

A Comparison of the English and French Methods of 
Ascertaining the Illuminating Power of Coal Gas By 
A J Van Eijndhoven Illustrated cro^\'n8vo (7(?P7)4S 

Gas Lighting and Gas Fitting By W P Gerhard Third 
edition 190 pp iSmo boards (^ewYork 1904) 2S net 

A Treatise on the Comparati\e Commercial Values of 
Gas Coals and Cannels By D A Graham 3 plates 
100 pp 8vo ) 4$ 6d 

The Gas Engineer s Laboratory Handbook By J Horn* 

edition re\nscd 70 illus 330 pp crown 8\o 
(1911 ) 6s net 

Electric Gas Lighting By N H Schneider 57 illus 
crown 8\o (S 8: C Series No 8) {New\ork 
1901 ) IS 64 net 


historical and biographical 

Extracts from the Private Letters of the late Sir William 
Fothergill Cooke 1836-9 relating to the Invention and 
Development of the Electnc Telegraph also a Memoir by 
Latimer Clark Edited by F H Webb Sec Inst E E 
8vo (1895) 3s 


A Chronology of Inland Navigation in Great Britain By 
H R De Sails Crown 8vo (1897 ) 4s 64 
A History of Electric Telegraphy to the year 1837 By J 
J Fahie 35 illus 542 pp crown 8vo (1889 ) 2S net 
History and Development of Steam Locomotion on Com- 
mon Roads By W Fletcher loo illus 288 pp 8vo 
(1891) 5s ^ 


Life as an Engineer its Lights SI ades and Prospects By 
J W C Haldane New edition 23 plates 3Q0 pp crown 
^8vo (1910 ) 5s net 
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A Cornish Giant. RichardTrevethick, the father of the Loco- 
motive Engine By E. K* Harper i2 illus , including 2 
plates, 60 pp , 8vo, sewed {1913 ) is net 
Philipp Reis, Inventor of the Telephone a Biographical 
Sketch By Prof S.P Thompson. 8vo cloth {1883) 
ys 6d 

The Development of the Mercurial Air Pump. By Prof 
S. P. Thompson. 43 illus ,37 pp , royal 8vo, sewed {1888) 

IS 6d 

horology 

Watch atvd Clock Maker's Harvdhook, Dictionary and 
Guide By F J. Britten. Tenth edition, 450 illus , 
492 pp , crown 8vo {1902 ) 5s net 
The Springing and Adjusting of Watches By F. J. Brit- 
ten. 75 illus 152 pp cro«n8vo {1898) 3s net 
Prize Essay on the Balance Spring and its Isochronal Adjust- 
ments By M. Immiscit. 7 lUus, 50 pp , crown 8vo 
(J872) zs 6d 

HYDRAULICS AND HYDRAULIC 
MACHINERY 

{See also Irrigation and Water Supply ) 

The Suction Caused by Ships explained m popular language 
By E. S. Bellasis. 2 plates, 26 pp , 8vo, sewed {1912 ) 
is net 

Hydraulics with Working Tables. By E. S. Bellasis. 

Second edition, 160 illus xii+3lipp (lOll) izs net 

Pumps ; Historically, Theoretically and Practically Considered 
By P. R. Bjorilng. Second edition, 156 illus, 234 pp , 
crown 8vo (1S95 ) ys 6d 

Pump Details. By P. R Bjorling. 278 illus , 211 pp , 
crown 8vo {1892) js f>d 

Pumps and Pump Motors : A Manual for the use of Hydraulic 
Engineers By P. R. Bjfirling. Two vols , 261 plates. 
369 pp , royal 4to. {1895 ) {,1 los net 
Practical Handbook on Pump Construction. By P. R. 
Bjorling. Second ed , new imp , 9 plates, viu 4-86 pp , cr. 
8vo {1912 ) 3s 6d net 

Water or Hydraulic Motors. By P. R. Bjorling. 206 illus, 
287 pp , croivn 8vo (19&3 ) gs. 
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Hydraulic Machinery, with an Introduction to Hjdraulics 
By R. G. Dlaine. Second edition, 307 illus , 468 pp . 
8vo (Finsbury Technical Manual ) {1905 ) 145 net 

Practical Hydraulics. By T. Box. Fifteenth edition, 8 
plates, 88 pp , crowTi 8vo (1909 ) 5s net 
Pumping and Water Power. By F. A. Bradley. 51 lUus , 
\ii 4- 118 pp demy Sto {1912 ) 4s 6d net 
Iljdraulic, Steam, and Hand Power Lifting and Pressing 
Machinery. By F. Colder. Second edition, 88 plates, 
211 pp , impenal 8vo {1S92 ) los 6ci net 
Pumps and Pumping Machinery. By F. Colyer. 

Vol I Second edition, 53 plates, 212 pp, 8vo {1892) 
10s Od net 

Vol II Second edition, 48 plates, 169 pp , Svo 
{1900 ) los 6d net 

Construction of Horizontal and Vertical Water-wheels. 

ByW Cullen. Second edition, 12 plates, 4to {1871) 5* 
Donaldson’s Poncelet Turbine and Water Pressure Engine 
and Pump By W Donaldson. 2 plates, viii + 3* PP* 
demy 4to {2883 ) 5s 

Principles of Construction and Efficiency of Water-wheels. 

By W. Donaldson. 13 ilJus, 94 pp, Svo {1876) 5® 
Practical Hydrostatics and Hydrostatic Formulae. By 
E. S Gould. 27 illus , 1 14 pp , i8mo, boards {New York, 
1903 ) 2s net 

Hydraulic and Other Tables for purposes of Sewerage and 
Water Supply By T Hennell. Third edition, 70 pp. 
crown Svo {1908 ) 4s 6d net 
Tables for Calculating the Discharge of Water m Pipes for 
A\'ater and Power Supplies Indexed at side for ready refer- 
ence By A. E Silk 63 pp , crown 8vo {1899 ) 5^* 
Simple Hydraulic Formulre. By T. W. Stone. 9 plates, 
gS pp , crown Svo {1881 ) 4s 
A B C of Hydrodynamics By Lieut -Col R. de Villamil 

48 illus , XI + 135 pp , demy Svo {1912 ) 6s net. 

INDUSTRIAL CHEMISTRY AND 
MANUFACTURES 

Transactions of the American Institute of Chemical En- 
gineers. Issued annually 30s. net. 
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Perfumes and their Preparation. By G. W. Askinson. 
Translated by I. Fuest. Third ed , 32 lUus , 312 pp .[Svc 
{New York, 1907 ) 12s 6d net. 

Brewing Calculations, Gauging and Tabulation By C. H, 
Bater. _ 340 pp , 64010, roan, gilt edges {1897 ) is 6d, 
net 

A Pocket Book for Chemists, Chemical ilanufacturers, Metal- 
lurgists, Dyers. Distillers, etc By T. Bayley. Seventh 
edition, new impression, 550 pp , royal 32mo roan, gilt 
edges {1912 ) 5s net. 

Practical Receipts for the Manufacturer, the Sfechanic, and for 
Home use By Dt H. R. Berkeley and W. M. Walker. 
New impression, 250 pp demy 8vo {1912 } 5s net. 

A Treatise on the Manufacture of Soap and Candles, 
Lubncants and Glycenne By W. L. Carpenter and H. 
Leask, Second eiition, 104 lilus , 456 pp , crown 8vo. 

(J895 ) I2S 6ii 

A Text Book of Paper Making. By C. F. Cross and £. J. 
Bevao. Third editiou, 97 lUus 411 pp crown 8vo. 
{1907 ) I2S 6d net 

G.B.S Standard Units and Standard Paper Tests. By C. 
F Cross, £ J. Sevan, C. Beadle and R. W Sindall. 
25 pp crown 4to {1903 ) 2s 6<i net 
Pyrometry ByC. R Darling 60 lUus , 200 pp . crown 8vo 
{1911) 5$ net 

Soda Fountain Requisites. A Practical Receipt Book for 
Druggists, Chemists etc By G H. Dabelle. Third edi- 
tion, 157 pp , crown 8vo {New York. 1905 ) 4s 6d. net. 
Spices and How to Know Them By W. M. Gibbs. 47 
plates, including 14 in colours, 176 pp , 8vo {New York, 
1909 ) 15s net 

The Chemistry of Fire and Fire Prevention By H. and H. 

Ingle. 45 illus , 290 pp , crown 8vo {1900) 9s 
Ice-making Machines. By M. Ledoux and others Sixth 
edition, igopp , i8mo, boards {New York, 1^06] 2s net. 
Brewing with Raw Gram. By T. W. Lovibond. 75 pp, 
croivn 8vo {1883 ) 5s 

The Chemistry, Properties, and Tests of Precious Stones. 
By J. Mastln. 114 pp , fcap i6mo, limp leather, gilf top 
{I9II.) 2 S. 6d net. 
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Sugar, a Handbook for Planters and Refiners By the late 
JAR Newlands and B E R Newlands 236 lUu 
876 pp 8\o (1909) £i 5s net 

Principles of Leather Manufacture Bv Prof H R Proc 
ter loi lUus 520 pp 8\o {1908 ) iSs net 

Leather Industries Laboratory Handbook of Analjlical and 
Expenmental Methods By H R Procter Second edi 
tion 4 plates 46 lUus 4^0 pp 8vo (1008 ) i8s net 
Leather Chemists Pocket Book A short compendium of 
Analjtical Jlethcds By Prof H R Procter Assisted 
by Dr E Stiasny and II Brumwell 4 illus xiv + 223 
pp i6mo leather (1912 ) 5s net 
Theoretical and Practical Ammonia Refrigeration By 
I I Redw ood Sixth thousand 15 lUus 146 pp square 
i6ino (iN York 1909 ) 45 CJ net 
Breweries and Klaltmgs By G Scammell and F Coljer 
Second edition 20 plates 178 pp 8io [1880 ) 6s net 
Factory Glazes for Ceramic Engineers By H Rum- 
Bellow Folio Senes A Leadless Sanitary Glazes 
(1908 ) £2 2s net 

Spons Encyclopaedia of the Industrial Arts Manufactures 
and Commercial Products 2 vols i 500 illus 2 100 pp 
super ro} al 8\ o (ISS "^ ) £'> zs net 
Refrigeration and Ice-making and Refrigerating Machinery 
By W H Wakeman 4th ed 15 illus 43 pp 8vo 
served {Neai York 1909) is 6d net 
Tables for the Quantitative Estimation of the Sugars By 
E Wein and W Frew Crown 8vo {1896 ) 6s 
The Puenng Bating and Drenching of Skins By J T 
Wood 33 illus XV + 300 pp 8vo {1912 ) 12s 6d net 
Workshop Receipts For the use of Manufacturers Jlechanics 
and Scientific Amateurs NE^^ AND thoroughly Revised 
Edition crown 8vo {1909 ) 3s each net 

Vo! I Acetylene Lighting to Drying 223 lUus 
532 pp 

■\ol II Dyeing to Japanning 259 lUus 540 pp 
\o! Ill Jointing Pipes to Pumps 256 lUus 528 pp 
Vol IV Rainwater Separators to Wire Rope 
SPLiaNG 321 lUus 540 pp 

Practical Handbook on the Distillation of Alcohol from 
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rarm Products. By F. B. Wright. Second edition. 6o 
illus , 271 pp , crown 8vo {New York 1907 ) 4s net. 
The Manufacture of Chocolate and other Cacao Preparations. 
By P Zipperer. Second edition. 87 lUus , 280 pp , royal 
8vo {1902 ) i6s net 

INTEREST TABLES 

The Wide Range Dividend and Interest Calculator, showing 
at a glance the Percentage on any sum from One Pound to 
Ten Thousand Pounds, at any Interest from i per cent, to 
12J per cent proceeding by J per cent By A. Stevens. 
IQO pp , super royal 8\o fo net 
Quarter morocco, cloth sides 7s 6d net 
The Wide Range Income Tax Calculator, showing at a glance 
the Tax on any sum from One Shilling to Thousand Pounds, 
at the Rate of gd is , and is 2d m the Pound By A. 
Stevens. On folding card imperial 8vo is net 

IRRIGATION 

Irrigation Works. By E. S Bellasis. 37 illus , vju + 174 
pp,8\o {1923} 7s 6d net 

Punjab Rivers and Works. By E. S. Bellasis. Second 
edition, 47 lUus 65 pp , folio {1912 ) 8s net 
Irrigation Pocket Book. By R. B. Buckley. Second ed , 
80 illus., vui + 475 pp , cr 8vo, leather, gilt edges {191S ) 
15s net 

The Design of Channels for Irrigation and Drainage. By 
R. B. Buckley. 22 diagrams, 56pp .crown Svo (1922 ) 
2s net 

The Irrigation Works of India. ByR.B Buckley. Second 
edition, with coloured maps and plans 336 pp , 4to, cloth 
(1905 ) £2 25 net 

Irrigated India By Hon Alfred Deakin. With Map, 322 
pp , Svo {1893 ) 8s 6d 

Indian Storage Reservoirs, with Earthen Dams. By W.L. 
Strange. Second ed , 16 plates, 59 Ulus , xxiv + 442 pp , 
Svo {1913 ) zis net 

The Irrigation of Mesopotamia. By Sir W. Wilicocks. 
2 vols , 46 plates, 136 pp (Text super royal Svo, plates 
foho ) {1911 ) ix net 

Egyptian Irrigation. By Sir W. WiUcocks. 

Tktrd edition tn the press 

A few copies of the First Edition (1889) are still to be had. 
Price 15s net 
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The Nile Reservoir Dam at Assuan, and After By Sir 
W . Will cocks . Second edition, 13 plates. 35 pp.. super rop 
S\o {1903) 6s net 

The Assuan Reser\oir and Lake Mocris. By Sir W. 

cocks \\itli text in Lngli-Ji, French and Arabic 5 
plates 116 pp , super royal 6\o {1904) 5s net 

The Nile in 1904 By Sir W. Willcocts. 30 plates, 200 pp . 
super royal 8^ o {1904 ) 9s net 

LOGARITHM TABLES 

Aldum’s Pocket Folding Mathematical Tables. Four 
figure Logarithms and Anti loganthms Natural Siue»< 
Tangents Cotangents Cosines. Chords and Radians for all 
angles from i to 90 degrees And Decimaliier Table for 
Weights and Money On folding card 41/ net 20 copies 
6s net 

Tables of Seven-figure Logarithms of the Natural Numbers 
from I to ao8 000 By C. Babbage. Stereotype edition, 
224 pp medium Svo 5$ net 

Four-Place Tables of Logarithms and Trigonometric 
Functions By E V Huntington. Ninth thousand, 
34 pp square Svo limp buckram, with cut lateral index 
(Neio Yc^rk, 1911 ) 3s net 

Short Logarithmic and other Tables By W. C. Unwin- 
Fourth edition, small 410 3s 

Logarithmic Land Measurement By J. Wallace. 32 
pp royal Svo {1910 ) 5s net 

ABC Five-figure Logarithms with Tables, for Chemists. 
By C. J. Woodward. Crown Svo as 6d net 

ABC Five-figure Logarithms for general use, ivith lateral 
index for ready reference By C J. Woodward. Second 
edition, with cut lateral Index, 116 pp , i2mo, limp leather. 
3s. net 

MARINE ENGINEERING 
AND NAVAL ARCHITECTURE 

Marine Propellers By S W. Barnaby. Fifth edition 5 
plates, 56 lUus , 185 pp , demy 8vo (ISOS ) ba net 

Marine Engineer’s Record Book : Engines By B. C. 
Bartley. Svo, roan 5s net 
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The Suction Caused by Ships and the Olympic-Hawke 
Collision. By E. S. Bellasis. i chart and 5 illus m 
text, 26 pp , 8vo, served [1912) is net 
Yachting Hints, Tables and Memoranda By A. C, Franklin. 
Waistcoat pocket size, 103 pp , 64mo, roan, gilt edges 
IS net 

Steamship Coefficients, Speeds and Powers. By C. F. A. 
F>*fe. 31 plates, 280 pp, leap 8vo, leather (1907) 
los (id net 

How to Build a Speed Launch. ByE-W. Graef. 14 plates, 
32 pp , quarto (New York, 1903) 4s 6d net 
Steamships and Their Machinery, from first to last By 
J. W. C. Haldane. laoillus 532 pp , 8vo (1893) 15s, 
Tables for Constructing Ships’ Lines. By A. Hogg. Third 
edition, 3 plates, 20 pp , 8vo, sewed (1911 ) 3s net 
Submarine Boats. By G. W. Hovgaard. 2 plates, 98 pp , 
crown 8vo {1$S7 ) 5s 

Tabulated Weights of Angle, Tee, Bulb, Round, Square, and 
Flat Iron and Steel for the use of Naval Architects, Ship- 
builders, etc By G. H. Jordan. Sixth edition, 640 pp , 
royal 32010. leather, gilt edges (1909 ) 7s. 64. 

net 

Particulars of Dry Docks, Wet Docks, ^Vha^ves, etc , on the 
River Thames Compiled by C. H. Jordan. Second 
edition, 7 coloured charts 103 pp , oblong Svo (1904 ) 
2s 64 net 

Marine Transport of Petroleum. By H. Little. 66 illus. 

263 pp , crown Svo (1890 ) roj 64 
Questions and Answers for Marine Engineers, with a Prac- 
tical Treatise on Breakdowns at Sea ’ By T. Lucas. 12 
folding plates, 5x5 pp , gilt edges, crown 8vo (New York, 
1902 ) 8s net 

How to Build a Motor Launch. ByC.D. Mower. 49 illus., 
42 pp , 4to (New York, 1904) 4s 64 net 
Reed’s Engineers’ Handbook to the Board of Trade 
Examinations for certificates of Competency as First and 
Second Class Engineers Nineteenth edition, 37 plates, 
358 illus , 6g6 pp , Svo 14s net 
Key to Reed’s Handbook. 7s 64 net 
Reed’s Marine Boilers. TIun 3 edition, 79 jUus. 258 pp., 
crown 8vo. (1905.) 45. 64. net. 
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Reed’s Useful Hints to Sea>going Engineers. Fourth 
edition, 8 plates, 50 illus , 312 pp . crown 8vo {1903 ) 
3s 6d net 

How to Build a Three«horse Power Launch Engine. By 
E. W. Roberts 14 plates, 66 pp, folio {NeiiYork,1901) 
los 6(f net 


MATERIALS 

Practical Tieatise on the Strength of Materials. By T. 
Box Fourth edition, 27 plates, 536 pp , 8vo [1902) 
I2S 6i net 

Solid Bitumens By S. F. Peckham, 23 lUus , 324 pp. 

8vo {iVeio York 1909) is net 
Lubricants, Oils and Greases- By I. I. Redwood. 3 
plates. IX + 54 PP 8vo (1898 ) 6s 6d net 
Practical Treatise on Mineral Oils and their By Products 
By 1. 1. Redwood 76 lUus , 336 pp , Svo (1897) 15s 
SUico-Calcareous Sandstones, or Building Stones from 
Quartz Sand and I ime B\ E Stoffler. 5 plates, Svo, 
sewed [1901 ) 4s net 

Proceedings of the Fifth Congress, International Associa- 
tion for Testing Materials. Engbsh edition 189 lUus , 
549 PP . 8vo (1910 ) Paper. 15s net , cloth, i8s net 


MATHEMATICS 

Imaginary Quantities By M. Argand. Translated by 
Prof Hardy. i8nio boards (fVeK' York) 2s net 
Text-book of Practical Solid Geometry. By E H. de V. 
Atkinson. Revised by Major B. R. Ward, R E Second 
edition, 17 plates, 134 pp . Svo (1901 ) 7s 6d 
Quick and Easy Methods of Calculating, and the Theory 
and Use of the Sbde Rule By R. G. Blaine. Fourth 
edition, 6 lUus , xii 4- 152 pp , igmo (1912 ) 2S 6d net. 
Symbolic Algebra, or the Algebra of Algebraic Numbers. 
By W. Cain. 12 lUus, 131 pp , i8nio, boards (JVot 
York, 1884 ) 2s net 

Nautical Astronomy. By J. H. Colvin. 127 pp , crown Svo. 
(1901 ) 2S 6d net 
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Chemical Problems. By J. C. Foye. Fourth edition, 141 
pp , i8mo, boards (JVfzei York, 1898 ) 2s net 
Primer of the Calculus. By E. S. Gould. Second edition, 
24 illus , 122 pp , l8mo, boards (A ew York 1899 ) 2s net 
Elementary Treatise on the Calculus for Engineenng Stu- 
dents By J. Graham. Fourtli edihon in the press 
Manual of the Slide Rule. By F. A. Halsey. Second edition 
31 lUus , 84 pp , iSmo boards York 1901 ) zs net 

Reform in Chemical and Physical Calculations By 
C. J. T. Hanssen. 410 {1897 ) 6s 6d net 

Algebra Self-Taught By P. Higgs Third edition, 104 
pp , crown 8vo {1903 ) 2S 6d 
A Text-book on Graphic Statics. By C W. Malcolm. 

155 illus , 316 pp 8vo {NetP York 1909 ) 12s (}d net 
Galvanic Circuit Investigated Mathematically. By G. S 
Ohm. Translated by William Francis 269 pp iSmo 
boards York. 1891 ) 2s net 

Elementary Practical Mathematics. By M. T Ormsby. 
Second edition 128 iJlus, xii + 410 pp medium Svo 
{1911) 55 net 

Elements of Graphic Statics By K Von Ott Translated 
byG.S. Clarke. 951UUS laSpp crownSvo (J 90 I ) 5s 
Figure of the Earth By P. C Roberts. 2 illus . 95 pp , 
iSmo, boards {Neio York 1885 ) 2s net 
Arithmetic of Electricity By T. O’C. Sloanes Thirteenth 
edition, 5 lUus, 162 pp crown 8%o (Ve© York. 1901) 
4s 6ii net 

Graphic Method for Solving certain Questions in Arith- 
metic or Algebra By G. L Vose. Second edition, 
28 illus , 62 pp , iSmo, boards {Neu York 1902 ) 2s net 
Problems in Electricity. A Graduated Collection comprising 
all branches of Electncal Saence By R. Weber. Trans- 
lated from the French by E. A. O’Keefe. 34 illus , 
366 pp , cixnvn Svo. (2902 ) ys 6d net 

MECHANICAL ENGINEERING 

Steam Engines and Boilers, etc. 

Engineers' Sketch Book of Mechanical Movements. By 
T. W. Barber. Fifth edition, 3 ooo illus . 355 pp , Svo. 
(1906 ) los 6d net 
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The Repair and Maintenance of Machinery. By T. W. 

Barber. 417 illus, 476 pp S\o (/SffS ) ros 6(^ 
Practical Treatise on Mill Gearing. By T. Box. Fifth 
edition, II plates, 128 pp , crown 8%o (IS92 ) ys 

The Mechanical Engineers’ Price Book Edited bj 
G. Brooks. 176 pp, pocket sire (6^ in by 3f in by i 
in thick), red leather cloth 4s net 
Safety Vahes. By R. H. Buell. Third edition. 20 lUus , 
100 pp , iSino, boards {Y«t York, 189S ) 2s net 
Machine Design. By Prof W. L. Cathcart. 

Part I Fastenings 123 lUus, 291 pp , demy 8vo 
{New York 1903 } 13s W net 
Chimney Design and Theory. By W. \V. Christie. Second 
edition 54 illus , 192 pp , crown 8vo {Ncui York, 1902 ) 
12s 6<i net 

Furnace Draft • its Production by Mechanical Methods By 
W. W Christie 5 iIIus So pp , iSmo, boards (New 
York, 1906 ) 2S net 

The Stokers’ Catechism By W. J. Connor. 63 pp.limp 
{1906 ) IS net 

Treatise on the use of Belting for the Transmission of Power 
B3 J. H Cooper. Fifth edition, 94 illus. 399 pp. demv 
8vo (New York 1901 ) 12s 6d net 
The Steam Engine considered as a Thermo-dynamic 
Machine By J H Cotterill. Third edition, 39 dia- 
grams, 444 pp , 8vo (1896 ) 15s 
Fireman’s Guide, a Handbook on the Care of Boilers By 
K. P. Dahlstrom. Ele\enth edition, fcap 8\o (S & C 
Series No 16 ) (New York 1906 ) is 6d net 
Heat for Engineers. By C. R. Darling. Second edition, 
no lUus , 430 pp 8vo (FiKSBURY Technical Manual ) 

(1912 ) I2S fod net 

Belt Driving. By G. Halhday. 3 folding plates, 100 pp , 
8vo (1894 ) 3s 6d 

Worm and Spiral Gearing By F. A. Halsey. 13 plates, 
85 pp , iSmo, boards (New York, 1903 ) 2s net 
Commercial Efficiency of Steam Boilers. By A. Hanssen. 
Large 8vo, sewed (1898) 6d 
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Corliss Engine. By J. T. Hentborn. Third edition, 23 illus , 
95 pp , crown 8vo (S 6 lC Series, \o 23 ) {iVew York 
1910.) IS 6d net 

Liquid Fuel for Mechanical and Industnal Purpj‘ie« By E A. 

Brayley Hodgetts. 106 itius , i-’q pp 8\o (1890) 5s 

Elementary Text-book on Steam Engines and Boilers. 
By J. H. Kinealj’. Fourth edition to6 dlus 259 pp . S\'o 
(New York, 1903 ) 8s 6(i net 
Centrifugal Fans. By J.H.Kinealy 33 illus 206 pp , fcap 
8vo, leather (lYea York 1905 ) 12s 6d net 
Mechanical Draft. By J. H. Kinealy. 27 on?nnl tables 
and 13 plates, 142 pp crcwn (\'eit York, 1906) 

85 6(i net 

The A B C of the Steam Engine, with a de-cription of the 
Automatic Governor By 3. P Lisk. 6 plates, 8vo 
(S. & C Series. No 17 ) (Yew York 1910 ) is net 
Valve Setting Record Book. By P A. Low 8vo boards 

IS. 6d 

The Lay-out of Corliss Valve Gears Bv S. A. Moss, 
Second edition, 3 plate», loS pp iSino, boards (New 
York, 1900 ) 2s net 

Steam Boilers, their Management and W'^rking By J. 
Peattie. Fifth edition, 35 illus, 230 pp . crown 8vo 
(1906 ) 4s (id net 

Treatise on the Richards Steam Engine Indicator. By 
C. T. Porter. Sixth edition 3 plates and 73 diagrams, 
2S5 pp, Svo (1902) 9s 

Practical Treatise on the Steam Engine By A. Rigg. 
Second edition, 103 plates, 37S pp . demv 4I0 (1891 ) 

5s 

Power and its Transmission. A Practicat HaiidbooL for 
the Factory and Works Manager By T. A. Smith. 
76 pp , fcap 8vo (1910 ) 2s net 
Slide Valve Simply Explained. By W. J. Tennant. Re 
vised by J. H. Kinealy. 41 illu> , 83 pp . crovii Svo (New 
York, 1899 ) 4s 6d net. 

Shaft Governors. By W. Trinks and C. Hoosum. 27 lUus , 
97 PP • i8mo, boards (New York, 1905.) 2S. net. 
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Treatise on the Design and Construction of Mill Buildings. 
By H. G. Tyrrell. 652 lUns , 490 pp , S\o {New York, 
1911 ) 17s net 

Slide and Piston Vahe Geared Steam Engines. By W. H. 
Uhland. 47 plates and 314 illus , 155 pp Two vob, 
folio, half morocco (1882 ) £i i6s 
How to run Engines and Boilers. By E. P. Watson. Fifth 
edition, 31 illus, 160 pp , 8\o (Aew York, 190J } 3s 6d. 
Position Diagram of Cylinder with Mejer Cut-off. By 
W. H. Weightman. On card (Vcl- York ) is net 
Practical Method of Designing Slide Vahe Gearing. By 
E. J. Welch. 69 illus, 283 pp , crown 8 %d (1S90) 6s 

Elements of Mechanics. By T. W. Wright. Eighth edition, 
215 illus , 382 pp , 8vo (Neu> York, 1909 ) los 6d net 


METALLURGY 

Iron and Steel Manufacture 
Life of Railway Axles. By T. Andrews. 8vo, sewed 
{1895 ) IS 

Microscopic Internal Flaws in Steel Rails and Propeller 
Shafts. By T. Andrews. 8vo. sewed {1896) is 
Microscopic Internal Flaws, Inducing Fracture in Steel. 

By T. Andrews. 8vo, sewed (1896 ) 2S 
Practical Alloying. A compendium of Alloys and Processes 
for Brassfounders, Metal Workers, and Engineers By 
John F. Buchanan. 41 illus . 205 pp , 8vo {A^ew York. 
1911 ) los 6i net 

Brassfounders’ Alloys By J. F. Buchanan. 23 iHus 
viii -i- 129 pp , crown 8vo {1905 ) 4s 6d net 
The Moulder's Dictionary (Foundry Nomenclature) By 
J. F. Buchanan. New impression 26 illus , \iii + 225 pp . 
crown 8vo {1912 ) 3s net 

American Standard Specifications for Steel. By A. L. 
Colby. Second edition revised, 103 pp , crown 8\o {New 
York. 1902 ) 5s net 

Galvanized Iron : its Manufacture and Uses By J. Davies. 

139 pp , 8vo {1899 ) 5s net 
Management of Steel. By G. Ede. Seventh edition,2i6pp , 
crown 8vo. (1903) 5s. 
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The Frodair Handbook lor Irontounders. i6o pp , lamo. 

Manulacie often and " 

.Has xn + 103 PP /’^Ld'thon x„6 .Uu, , 484 

Cupola Furnace. By B. KirK. imiu c 

PPacttNte'^tptJVonndnr^ 

M.A. Pa\loff. 127 plates. 14 in 

Mbimt'Drtt6fre.a..ng 

Savoia. Translated b\ R. O ^.^oroei. jh 
cro\™ Svo { 1010 ) 4 S ^ g|,a.p. Second edition. 

Modern Foundry Practice >8) ■!. bb»'P 

new impreesioii 272 lUos yy) PP . 8to 1 

oe..e.xi r*r.»tJntfs Bv A. Simonson. 

’""^Tr.tei'iS^Sryrpla.cs.dto 1^4) ft 


METRIC TABLES 


French Meaenre and English Lt ' 

Second edition, 8o pp . cap 3 • ggfui Measures. By 

A Dictionary of Metric and 

L. Clark. ii3 PP • irL.ivnlents in kilogrammes. 

English Weights, with tbtnrEqu. 1 „ „et 

By F. W. A. hoSh"- ^ W • yjalents. By H. P. 
Metric Weights with ’ „a„ is net 

McCartney. 84 pP . tc^ M„ies„orth. Fourth edition. 
Metric Tables. By Sir E. “0^ 

95 PP , royal 321110. } 
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Tables for Setting out Curves from 200 metres to 4,000 metres 
by tangential angles By H. Williamson. 4 illus , 60 pp 
i8mo 2s net 

MINERALOGY AND MINING 

Rock Blasting. By G. G. Andre. 12 plates and 56 lUus in 
text, 202 pp . 8vo (JS7S ) 5s 
Winding Plants for Great Depths. By H. C. Behr. In 
two parts 8\o, sewed (J903 ) £2 2S net 
Practical Treatise on Hydraulic Mining in California. By 
A. < 1 . Bowie, Junr Tenth edition, 73 lUus , 313 pp , royal 
8vo (New YorA, 1905 ) £1 is net 
Tables for the Determination of Common Rocks. By O. 
Bowles. 64 pp , i8mo, boards (Van Nostrand Series, 
No 125 ) (New York, 1910 ) 2S net 
Manual of Assaying Gold, Silver, Copper and Lead Ores. 
By W. L Brown Twelfth edition, 132 illus , 589 pp 
crown 8vo (New York, 1007 ) ioj 6d net 
Fire Assaying. By E. W. Buskett. 69 lUus , 105 pp , crown 
8vo (New York, 1907 ) 4s (id net 
Tin : Descnbingthe Chief Methods of Mining,Dressing, etc By A. 

G Charleton 15 plates, 83 pp , crown 8vo (1S84) 12s 6<i 
Gold Mining and Milling m Western Australia, with Notes 
upon TeUundc Treatment, Costs and Mining Practice in 
otherFields ByA G. Charleton. Saillus andnumerous 
plans and tables, 648 pp super royal 8vo (1903) 12s 6d net 
Miners’ Geology and Prospectors’ Guide. By G. A. 

Corder. 29 plates 22a pp crown Svo (1907) 5 ^ 
Blasting of Rock in Mines. Quarries, Tunnels, etc. By 
A. W. and Z. W. Daw. Second edition, 90 lUus , 316 pp , 
demy Svo (1909 ) 15s net 

Handbook of Mineralogy , determination and dcscnption of 
Minerals found in the United States By J. C. Foye. 
180 pp , i8mo, boards (New York, 1886 ) 2s net 
Our Coal Resources at the End of the Nineteenth Century 
By Prof E. Hull. 157 pp , demy Svo (1897 ) 6s 
Hydraulic Gold Miners ’Manual. By T. S G. Kirkpatrick. 

Second edition, 12 illus , 46 pp , crown Svo (1897 ) 4s 
Economic Mining, By G. G. W. Lock, 175 lUus , 680 pp , 
Svo (1895 ) los bd net 
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Gold Milling : Pnnciples and Practii* By C. G. W. Lock. 

200 illos , 850 pp , demy 8vo ( 1901 ) £i is net 
Mining and Ore-Dressing Machinery. By C G W; Bock. 

639 illus , 466 pp . super royal 4to (i™ ) 5* 

MlncS- Pocket Book. By C. G. W Lock Fifth edition 
233 dins , 624 pp leap 8vo leather gilt edges [1908 ) 
los net „ Tj 

Chemistry, Properties and Tests of Precious Stones By 
J. Mastin. 114 pp fcap i6mo limp leather gilt top 
(1911 ) 2S U net . , , 

Tests for Ores, Minerals and Metals of Commercial Value 
By R. L. McMechen. 152 PP Kino (Wew York 1907 ) 

PraScaf Handbook lor the Working ”>"1^ and Prospector, 
and the Mining Investor By J. A. Miller. 34 dte , 
2^4 PP , cro%\n 8vo { 1897 ) ys od ,, t. 

Theory and Practice of Centrifugal Ventilating Machines. 

By D, Murfiue 7 illus 81 pp 8vo { 1883 ) 5s 
Examples of Coal Mining Plant. By 

Second edition, 40 plates 26 in by 20 in (IS 95 ) £4 4S ne‘ 

Examples of Coal Mining Plant Second Scries By J 
Pdvey-Harper. 10 plates, 26 in by 20 in ( 1909 ) 
£1 12 s 6 d net 

MODELS AND MODEL MAKING 

How to Build a Model Yacht. By H. Fisher. 45 illus , 
50 pp , 4to (New York, 1902 ) 4s 61 net ^ 

Model Engines and Small Boats By N 

inu9,™i4-74PP.«ovvn8™ (New York 1898 ] 5s 64 net 
Theory and Practice of Model Aeroplaning. 1 

Johnson. 61 Illus xvi + 148 PP ■ u™'™ > 

■^s 6 d net -.r t? Tr.t,,e 

s"BKlkS,N0 22^ 

The Vaudeville Theatije By 

illus , 90 pp . croivn 8vo (S &.C bERiES, lno \ 

York. 1910 ) IS 6 d net 

Electric Toy-Making. By T. O. Sloane M tenth rfita, 
70 Illus ,183 PP . crown 8«o (New York, 1903 ) 4s 64 net 
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Model Steam Engine Design By R M De Vigmer 34 
lUus 94 pp crown 8vo limp (S <1 C Series No 9) 
{\ew York 1907) is 6d net 
Small Engines and Boilers By E P Watson 33 lUus 
viji + loSpp crown 8vo (hed- york 1899) 55 net 


ORGANIZATION 

Accounts Contracts and Management 
Organization of Gold Mining Business, with Specimens of 
the Departmental Keport Books and the Account Books 
By Nicol Brown Second edition 220 pp leap folio 
{1903 ) 5s net 

Cost Keeping and Management Engineering A Treatise 
for those engaged m Engineering Construction By H P 
Gillette a id R T Dana 184 lUus 346 pp 8vo (New 
York 1909 ) 15s net 

Handbook on Railway Stores Management By W 0 
Kempthorne 26s pp demy Svo {1907) los 6i net 
Depreciation of Factories, Municipal and Industnal Under 
takings anJ th ir Valuation By E Matheson Fourth 
edition 230 pp 8\o {1910 ) los 6 d net 

Aid Book to Engineering Enterprise By E Matheson 
Third edition 916 pp S\o buckram (2898) £ 14 ^ 
Office Management A handbook for Arclutects and Civil 
Engineers ByW Kaye Parry New impression 187 pp 
median Svo {1908 ) 5s net 

Commercial Organization of Engineering Factories By 
H Spencer 92 illus 221 pp Svo (1907) los net 

PHYSICS 

Colour Heat and Experimental Science 
The Entropy Diagram and its Apphcations By hf J 
Boulvin 38 illus 82 pp demy Svo {1898 ) 5^ 
Physical Problems and their Solution By A Bour 
gougnon ■’-’4 pp zSmo boards (A ew York 1897 ) 2S net 
Heat for Engineers By C R Darling Second edition 
no lUuSy 430 pp Svo {Finsbury Techvicai. Manual ) 
(1912) J2S bd net 
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The Colourist. A method of determitung; colour harmony 
By J. A. H. Hatt. 2 coloured plates So pp 8\o 
York, 1008 ) 6s net 

Engineering Thermodynamics. By C F Hirschfeld. 22 
lUus , 157 pp , i8mo boards {New York 1907) 2s net 
Experimental Science • Elementary, Practical and Expen- 
mentalPhysics By G.M. Hopkins, fisenty thirdedition, 
920 lUus , 1,100 pp 8vo {New York 1902 ) £i is net 
Reform in Chemical and Physical Calculations By 
G. J. T. Hanssen Demy 410 {1807 i 6s 6<f net 

Introduction to the Study of Colour Phenomena. By J VV. 

Lovibond. ro coloured plates 4Spp 810 (1991 ) 5? net 
Practical Laivs and Data on the Condensation of Steam 
in Bare Pipes ; to which is added a franslation oi Peclet’s 
Theory and Experiments on the Transmission of Heat 
through Insulating Materials By C P Paulding. 184 
lUus , 103 pp , 8vo (Nea' York 1904 ) 8s net 
The Energy Chart. Practical application to reciprocating 
steam engines By Captain H R Sankey 157 illus , 
170 pp, S\o {1007) 7s 6d net 

PRICE BOOKS 

The Mechanical Engineers’ Price Book By G. 
Brooks. 200 pp pocket size {6J m by 3J m by J in 
thick), leather cloth, with rounded corners 4s net 
Approximate Estimates. By T E Coleman Third edi- 
tion, 481 pp , oblong 32mo, leather {1907 ) 5s net 
The Civil Engineers' Cost Book. By Major T E. Coleman. 
XII + 2S9 pp , pocket size (6^ in by 3J in ) leather cloth 
(1912) 5 s net 

Railway Stores Price Book By W. O. Kempthorne. 

490 pp , demy 8vo {1909 ) los 6d net 
Handbook of Cost Data for Contractors and Engineers. 
By H. P. Gillette. 1,854 pp, crown 8vo, leather, gilt 
edges {New York, 1911 ) ii is net 
Spons' Architects' and Builders' Pocket Price-Book and 
Diary, 1913. Edited by Clyde Young. Revised by 
Stanford M. Brooks. Eorti^ edition, vui -h 308 pp 
green leather cloth With Diaiy showing a week at an 
opening (Size 6Jin bysim byjm thick) 2 s 6d net 
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RAILWAY ENGINEERING AND 
MANAGEMENT 


Practical Hints to Young Engineers Employed on Indian 
Railways. By A. W. C. Addis. 14 illus . 154 pp . i2mo. 
{1910 ) 3s (id net 

Field and Office Tables, speaally applicable to Railroads 
By C.F. Allen. 293 pp . i6mo, leather {NewYork,1903) 
8s. (id. net 

Up-to-date Air Brake Catechism. Bj R. H. Blackall. 
Twenty-third edition, 5 coloured plates, 96 illus , 305 pp , 
crown 8vo ij^em York, 1908 ) 8s 6d net. 

Prevention of Railroad Accidents, or Safety in Railroading. 
By Geo. Bradshaw. 64 illus , 173 pp . square croivn S%o. 
{New York. 1912 ) 2S 6d net 
Simple and Automatic Vacuum Brakes. By C. Briggs, 
G N R II plates, 8vo. {1892 ) 4s 
Notes on Permanent-way Material, Plate-laying, and Points 
and Crossings By W. H. Cole. Sixth edition, revised, 
44 lUus in 39 plates, 203 pp , crowTi 8vo {1912 ) ys oa 
net 


Statistical Tables of the Working of Railways m vanous 
countnes up to the year 1904 By J. D. Diacomidis. 
Second edition, 84 pp , small fobo, sewed {1906 ) los net 
Locomotive Breakdowns, Emergencies and their Remeies 
By Geo. L. Fowler, M E , and W. W. Wood. Fifth edition. ^ 
92 lUus , 266 pp , i2mo {New York, 1911 ) 4 ^ 
Permanent-way Diagrams. By F. H. Frere. Mounted 
on linen in cloth covers {1908 ) 3s net 
Formulas for Railway Crossings and Switches 

Glover. 9 illus , 28 pp , royal 32mo {1896 ) 25 oa 
Setting out of Tube Railways. By G. M Halden. 9 plates, 
46 illus , 68 pp , crown 4to {1907 ) los 6 d net 
Railway Engineering, Mechanical and Electrical. By 
J. W. C. Haldane New ediUon, 141 illus , xx + 5 o 3 PP - 


8vo {1908 ) 15s . T3 r 

The Construction of the Modern Locomotive. By tj- 
Hughes. 300 lUus 261 pp, 8vo {1894) 9s 
Practical Hints for Light Railways at Home and Abroad 
By F. R. Johnson. 6 plates, 31 pp , crown 8vo (isw ) 
2S 6d. 
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Handbook on Railway Stores Management B> W O. 

Kempthorne. 268 pp . demy 8vo (/POr ) los net 
Railway Stores Price Book. By W. O. Kempthorne. 

4go pp , demy Svo {1909 ) los 6d net 
Railroad Location Surveys and Estimates By F. Layis. 

68 lUus, 270 pp , 8vo {New York 1906 ) 12s bd net 

Pioneering. By F. Shelford 14 illus 88 pp croun Svo 
{1909 ) 3s net , ^ 

Handbook on Railway Suryeying for Students “"“J J""'“ 
Engineers By B. Stewart 55 lUus 9S PP croun Svo 
(ISOS ) as M net 

Modern British Locomotives By A T. Taylor. ^ 

grams of pnncipal dimensions llSpp oblong Svo (JSi" ) 

Locomotoe Slide Valve Setting. By C. E Tally. Illus- 
trated, i8mo is net 

The Railway Goods Station BP T W VVest. 23 illus , 
XV + 192 pp . croim Svo (iS/2 } 4s 6d vVnnd 

The Walschaert Locomotive Valve tor. ™ ^ 

4 plates and set ol movable , 5' 6J 

the valves, 193 pp crown Svo {New York, m2 ) 

The"\kstlnghouse E.T. Air-Brake Instruction Packet 

Book. By W W Wood 48 thus including many 
coloured plates 24U PP t'"'™ ^ 

8s 6d net 

SANITATION, PUBLIC HEALTH AND 
municipal engineering 

Sewers and Drains for Populous Distrirts By 
Adams. Ninth edition, 81 illus, 236 PP 8™ 

Engr„:i.fg^>rrm^lJ^B„„di„gs.^JyK.O.All.^^ 

P„h?? tha.mii,'te^ru=4. 

By R. S. Aylmg. 33 plat«. loo pp . demy 4to ) 

8s 6d net. UnSlev-Denton. 8 plates, 

Sewage 'Purification. By E- Bailey t>em 
44 pp , 8vo. {IS96 ) 5s* 
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Water Supply and Sewerage of Country Mansions and 
Estates By E. Bailey>Denton. 76 pp , crown 8vo 
{1901 ) 2s 6d net 

Sewerage and Sewage Purification. By M. N. Baker. 
Second edition, 144 pp , i8mo, boards {iVm Yo/'k, 1905 ) 
2S net 

Sewage Irrigation by Farmers. By R. W. P. Birch. Svo, 
sewed {1878 ) 2s 6d 

Bacteriology of Surface Waters in the Tropics. By W. 
W. Clemesha. v«i + i6i pp , Svo {Calcutta, 1912 ) 7s 6(i 
net 

Sanitary House Drainage, its Principles and Practice By 
T. E. Coleman 98 illus , 206 pp , crown Svo {1896 ) 6s 

Stable Sanitation and Construction. By T. E. Coleman. 
183 lUus , 226 pp , croiin $vo {1897 ) 6s 

Discharge of Pipes and Culverts By P. M. Crosthwaite. 
Large folding sheet in case 2s 6d net 

A Complete and Practical Treatise on Plumbing and 
Sanitation, By G. B. Davis and F. Dye. 2 vols , 637 
illus and 21 folding plates, 830 pp , 410, cloth {1899 ) 
£i los net 

Standard Practical Plumbing. By P. J. Davies. 

VoL I Fourth edition, 768 illus , 355 pp , royal Svo • 
{1905 ) ys 6d net 

Vol II Second edition, 953 lUus , 805 pp {1905) 
los 6d net 

Vol HI 313 lUus . 204 pp {1905 ) 5s net 

Conservancy, or Dry Sanitation versus Water Carriage. 
By J. Donkin. 7 plates 33 pp, 8vo, sewed {1906) is 
net. 

Sewage Disposal Works By W. C. Easdale. 160 iHus , 
264 pp , Svo {1910 ) 10s 6d net 

House Drainage and Sanitary Plumbing. By W P. 
Gerhard. Tenth edition, 6 illus, 231 pp . rSmo, boards 
{New York, 1902 ) zs. net 
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Housing and Town Planning Conference. Report of Con^- 
ference held by the Institution of Municipal and County 
Engineers. Edited by T. Cole, Secretary 30 plates. 
240 pp , demy 8vo {1911 ) los 6i net 
Engineering Work in Towns and Cities By E. McCulloch. 
44 illus , 502 pp , crown 8vo {New York, 1908 ) 12s 
net 

The Treatment of Septic Sewage By G. W. Rafter. 

137 pp , i8mo boards {New York 1904 ) 2S net 
Reports and Investigations on Sewer Air and Sewer Ven 
tilation By R. H Reeves 8vo sewed ( 1894 ) is 
The Law and Practice of Paving Private Street Works 
By W. Spinks Fourth edition 256 pp . 8vo (1904 } 
I2S 6il net 

STRUCTURAL DESIGN 

(S« Bridges and Roofs) 

telegraph codes 

New Business Code 320 pp narrow 8™ (Size 4i m by 
7 J m and J in thick and weight lo oz ) (New York, 1909 ) 

Miners’ and Smelters’ Code (formerly issued as the Master 
Telesraph Code) 448 PP , 8™. '■"'P 
14 OZ (New York 1899 ) los net 
BiUtonalre Phrase Code, contamuig over two mbia” 

tences coded in single words 56 PP 8vo, leather {Nm 

York, ms ) 6s 6 d net 

WARMING AND VENTILATION 
Heat for EnSineers. By C. R. Darling. Second edition 
1 10 , «o PP , Svi (Fimsbubv TECnraoAi, Mauuai, 

(1912 1 I2S 6 d net 
Hot Water Supply. ByF.Dye 

Sion, 48 Illus , viu + 86 pp . 8vo (1912 ) 3* «« 

A Practical TreaUse upon Steam Heatmg. By . y 
120 lUus , 246 pp , 8vo (1901 ) los net 
Practical Treatise on Warming 7 8s° 6 d net 

By F. Dye. 192 lUus , 319 PP » ^ ’ 
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Central Station Heating. By B. T. Gifford. 37 jUiis, 
208 pp , 8vo, leather (A’ev York, 1912 ) 17s net 
Charts for Low Pressure Steam Heating. By J. H. Kinealy. 

Small foLo {New York ) 4s 6if 
Formulae and Tables for Heating. By J. II. Kinealy. 

18 illus . 53 pp , 8vo (New York, 1899 ) 3s 6d 
Centrifugal Fans. By J. H- Kinealy. 33 jJlus, 206 pp, 
{cap 8vo, leather (New York. 1905 ) 12s bd net 
Mechanical Draft. By J. H. Kinealy. 27 onginaJ tables 
and 13 plates, 142 pp , c^o^vn 8vo {New York, 1906 ) 
8s 6d net 

Steam and Hot Water Heating By H C Lincoln 103 
lUus , 160 pp 8vo (New York. 1912 ) 5^ net 
Theory and Practice of Centrifugal Ventilating Machines. 

By D. Murgue. 7 lUus . 81 pp 8vc> {18S3 ) 5s 
Mechanics of Ventilation. By G. W. Rafter. Second 
edition 143 pp , i8mo, boards {New York. 1896 ) 2s net 
Principles of Heating. By W. G Snow New edition, 59 
lUus xii + 224 pp , 8vo {New York 1912 ) gs net 
Furnace Heating. By W. G. Snow. Fourth edition, 52 
lUus , 216 pp 8vo {New York, 1909 ) 6s 6d net 
Ventilation of Buildings. By W. G. Snow and T Nolan. 

83 pp , i8mo, boards {New York 1906 ) 2S net 
Heating Engineers' Quantities. By W L. White and G M 
White 4 plates 33 pp folio {1910 ) lOs 6d net 


WATER SUPPLY 

(Sr« also Hydraulics) 

' Potable Water and Methods of Testing Impurities. By 
M. N Baker 97 pp , iSmo, boards {New York, 1905 ) 
2S net 

Manual of Hydrology By N Beardmore. New impres- 
sion 18 plates. 384 pp . 8vd (1906 ) ros bd net 
Boiler Waters, Scale Corrosion and Fouling By W. W. 
Christie 77 lUus, 235 pp 8io {Nsu York, 1907) 
I2S bd net 

Bacteriology of Surface Waters m the Tropics. By W. W. 
Clemesha. 12 tables vm + 161 pp 8vo {CdlcttUa, 
SMS ) /v. .w.* 
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Water Softening and Purification. By H. Collet. Second 
edition, 6 lUus , 170 pp, cro^vn Sw 1^1908 ) 5s net 
Treatise on Water Supply, Drainage and Sanitary Appbances 
of Residences By F. Colyer. 100 pp crown 8vo 
(2899.) IS 6d net 

Purification of Public Water Supplies. By J. W. Hill. 

314 pp , 8vo {New York, 1898 ) los 6d 
Well Boring for Water, Bnne and Oil By C. Isler. Second 
edition, 105 jUus , 296 pp 8\o {1911 ) los 6i net 

Method of Measuring Liquids Flowing through Pipes by 
means of Meters of Small Calibre. By Prof G. Lange. 
I plate, 16 pp . 8\o sened {1907 ) M net 
On Artificial Underground Water. By G. Richert. 16 
illus . 33 pp . 8vo. sewed {1900 ) is 6(i net 
Notes on Wafer Supply in new Counfnes By F. W. Stone. 

18 plates, 42 pp , crown 8vo {1888 ) 5s 
The Principles of Waterworks Engineering By J. H T. 
T^dsbery and A. W BrtgMmore Third edition, 13 
folding plates, 130 illus 447 pp demy 8vo {1905 ) {,1 is 
net. 

WORKSHOP PRACTICE 
For Art Workers and Mechanics 
AHandbookfor Apprenticed Machinists By O J. Beale. 
Second edition, 89 illus 141 pp , i6mo {Nejn York 1901 > 
25 6d net 

Practice of Hand Turning. By F. Campin. Third edition. 

99 illus , 307 pp , crown 8vo {1883 ) 3s 6<i 
Artistic Leather Work. By E. Ellin Carter 6 plates and 
21 lUus , XII + 51 pp , crown Svo (1918 ) 2s 6d net 
Calculation of Change Wheels for Screw Cutting on Lathes. 

ByD.de Vries. 46 illus , 83 pp , {1908) 3s net 

Milling Machines and Milling Practice. By D. de Vries. 

536 lUus , 464 pp , meditun 8xo (2910 ) 145 net 
French-Polishers’ Manual. By a French-Polisher. New 
impression, 31 pp , ro^al 32mo seived {1912 ) 6d net 
Art of Copper-Smithing. By J. Fuller. Fourth edition, 
^83 illus , 319 pp , 7553^ 8fu Yevi, 2922 } rj-f 

net. 
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Hand Forging and Wrought Iron Ornamental Ironwork. 
By T. F. Googerty. 122 lUus , 197 pp , crown Svo {Nev 
York. 1912 ) 4s 6 d net 

Saw Filing and Management of Saws By R. Grimshaw. 
Newedition Snllus i6mo {Nej> York, 1906 ) 4s 6d net 

Cycle Building and Repairing By P. Henry. 55 
g6 pp . cr 8ro (S & C Series, No 43 ) zs 6 d net 

Paint and Colour Mixing. By A. S. Jennings. Fourth 
edition, 14 coloured plates, 190 pp , 8vo {1910 ) 5s 
net 

The Mechanician 5 a Treatise on the Construction and Mani- 
pulabon of Tools By C. Knight Fifth edition 96 
plates, 397 pp , 4to (1897 ) i8s 

Turner’s and Fitter’s Pocket Book. ByJ LaNicca. i8mo, 
sewed 6d 

Tables for Engineers and Mechanics, giving the values of the 
different trains of wheels required to produce Screws of any 
pitch By Lord Lindsay. Second edition, royal Svo, 
oblong 2s 

Screw'CUtting Tables ByW A. Martin. Seventh edition 
New imp , oblong 8vo is net 

Metal Plate Work, its Patterns and their Geometry, for the 
use of T^n, Iron and Zinc Plate Workers By C T. Millis. 
Fourth Ed , New imp , 280 lUus , xvi + 456 pp , cr Svo 
( 1912 ) 9s 

ThePractical Handbookof Smithingand Forcing. Engin- 
eers’ and General Smiths' Work By T. Moore. New 
impression, 401 illus , 248 pp crown Svo {1912 ) 5 s net 

Modem Machine Shop Construction, equipment and man- 
agement By O, E. Perrigo 208 lUus . 343 pp , crown 
4to {New York, 1906 ) £t is net 

Turner’s Handbook on Screw-cutting, Coning, etc. By 
W.Price. Newimpression, 56pp ,fcap Svo { 1912 ) td, 
net 

Introduction to Eccentric Spiral Turning By H. C, 
Robinson. 12 plates, 23 lUus 48 pp Svo { 1906 ) 
4s 6i net. 

Manual of Instruction in Hard Soldering By H Rowell. 
Sixth edition, 7 lUus , 66 pp , crown Svo {New York, 1910 ) 
3s net. 
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Forging, Stamping, and General Smithing. By B. Saun- 
ders. 728 lUus . IX + 428 pp , demy 8vo. {1912 ) £x is 
net 

'Pocket Book on Boilermaking, Shipbuilding, and the Steel 
y and Iron Trades in General By M. J. Sexton. Sixth 
edition, new impression, 85 lUus , 319 pp , royal 32mo, roan, 
gilt edges {1912 ) 5s net 

Power and its Transmission, A Practical Handbook for the 
Factory and Works Manager By T. A. Smith. 76 pp. 
fcap 8vo {1910 ) 2S net 

Spons’ Mechanics’ O^vn Book : A Slanual for Handicrafts- 
men and Amateurs Sixth edition. New impression, i.43o 
illus , 720 pp , demy 8vo {1912 ) 6s 
Ditto ditto half French moTQCco, ys 6d 
Spons* Workshop Receipts for Manufacturers, Mechanics 
and Scientific Amateurs. New and thoroughly revised 
edition, cro^vn 8vo ) 3s each net 

Vol I Acetylene Lighting to Drying 223 lilus , 
533 pp. 

Vol n Dyeing to Japanning 259 illus , 540 pp 
Vol III Jointing Pipes to Pumps 257 lUus 528 pp 
Vol IV Rainwater Separators to Wire Ropes 
321 lUus , 540 pp 

Gauges at a Glance. By T. Taylor. Second edition, post 
8vo, oblong, mth tape converter {1900 ) 5s net 
Simple Soldering, both Hard and Soft By E. Thatcher. 
52 lilus .76 pp , crown 8vo (S & C. Senes, No 18.) 
{New York, 1910 ) is 64 net 

The Modern Machinist. By J. T. Usher. Fifth edition, 
257 illus , 322 pp , 8vo {New York, 190i ) 105 64 net 
Knots, Splices, and Rope-Work. By A. H. VerriU. 148 
illus , 102 pp , 121110 {New York, 1912 ) 3s net 
Practical Wood Carving. By C. J. Woodsend. 108 illus., 
86 pp , 8vo {New York, 1897.) 4s. 64 net 
American Tool Making and Interchangeable Manufactunng 
By J. W. Woodworth. SecondBd. 600 illus , 535 pp , 8yo 
(Nm York, 1911 ) i8s net. 
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USEFUL TABLES 

See also CuR\E Tables. Earthwork, Foreign Exchange, 
Interest Tables, Logarithus, and Metric Tables 
Weights and Measurements of Sheet Lead. By J. Alex- 
ander. 32mo roan is 6d net 
Barlow’s Tables of Squares, Cubes, Square Roots, Cube Roots 
and Reciprocals of all Int^er Numbers from i to 10,000 
200 pp , crown 8vo, leather cloth. 4s net 
Tables of Squares. Of every foot, inch and ^ of an inch from 
■fg of an inch to 50 feet By E. E. Buchanan. Eleventh 
^tion, 102 pp , i6mo 4$ 6d net. 

Land Area Tables ByW Codd On sheet mounted on Imen, 
in cloth case with explanatory pamphlet 3s 6d 
Tobies of some of the Principal Speeds occumng in Mechara 
cal Engineering expressed in Metres per second By K. 
Keerayeff i8mo sewed 6d net 
Calculating Scale. A Substitute for the Slide Rule By W. 

Knowles. Crown 8vo leather is net 
Planimeter Areas. Multipbers for various scales By H. B. 

Molesworth. Folding sheet m cloth case is net 
Tables of Seamless Copper Tubes. By I, O’Toole. 

69 pp , oblong fcap $vo 3s 6d net 
Steel Bar and Plate Tables Giving Weight per Lineal Foot 
of all sizes of L and T Bars Flat Bars Plates, Square, and 
Round Bars By E Read On large folding card is 
net 

Rownson’s Iron Merchants’ Tables and Memoranda Weight 
and Measures 86 pp , 32mo leather 3s 6d 
Spons’ Tables and Memoranda for Engineers. By J- T. 
Hurst, C E Twelfth edition 278 pp , 64mo, roan, gilt 
edges {1907 ) is net 

" Ditto ditto m celluloid case is 6d net 
Optical Tables and Data, for the use of Opticians By Prof 
S. P. Thompson Second edition, 130 pp , oblong 8vo 
{1907 ) 6s net 

Traverse Table, showing Latitudes and Departure for each 
Quarter degree of the Quadrant, and for^distances from i to 
100, etc i8mo, boards 2s net 
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Fifty-four Hours’ Wages Calculator. By H. N. Whitelaw. 

Second edition 79 pp , 8vo 2s €>d net 
Wheel Gearing. Tables of Pitch Line Diameters, etc By A. 

Wildgoose and A. J. Orr. 175 pp , fcap. 32mo 2s 
■y net 

MISGELLAN^IOUS 

The Atmosphere ; Its Charactenstics and Dynamics By 
F. J. B Cordeiro. 35 lUus , 129 pp crown 4to CNew 
York, ’1910 ) los 6ii net 

Popular Engineering. By F. Dye. 704 illus , 477 pp , croivn 
4to {2S95 ) 5s net 

The Phonograph, and how to construct it By W. Gillett. 

6 folding plates 87 pp , crown 8vo {1892) 5s 
Engineering Law. By A. Haring. Demy 8vo, cloth (N«a 
York) 

Vol I Tub Law of Contract 518 pp {1911 ) 
17s net ^ 

The Gyroscope, an Experimental Study. By V E. John* 
son. 34 lUus , 40 pp , crown 8vo (S & S Series No 
22 ) {1911 ) IS 6a net 

Particulars of Dry Docks, Wet Docks, Wharves etc , on the 
River Thames By C. H- Jordan. Second edition, 7 
coloured Charts 103 pp . oblong 8vo {1904 ) 2s 6d 
net 

New Theories in Astronomy By W. Stirling. 335 pp , 
demy 8vo {1906 ) 8s 6d net 
The American Hardware Store A Manual of approved 
methods of arrangmg and displa5nng hardware By 
P. R. Williams. 500 lUus, 448 pp, royal 8vo {New 
York, 1896 ) ^s 6d net 

Inventions, How to Protect, Sell and Buy Them. By F. 
Wright. 118 pp , crown 8vo (S & C Series, No lO ) 
(New York, 1908 ) is 6d .net. 
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The Journal of the Iron and Steel Institute. 

Edited by G. C. Lloyd, Secretary. 

Published Half-yearly, 8vo. i6s. net 

/ 

Carnegie Scholarship Memoirs. • 

Published Annually, 8vo, i6s. net. 

The Journal of the Institution of Electrical 
Engineers. 

Edited by P F Roxveix, Secretary, 

The Proceedings of the Institution of Municipal 
and County Engineers. 

Edited by Thoicas Cole, Assoc.if Inst-CJE, Secretary, 

Published Annually, Syo. sis. net. 

The Transactions of the- Institution of Mining 
and Metallurgy. 

Edited by C McDer-Mid. Secretary. 
Published*AnnuaIiy, boards. 21s. net, or half-lMund, 25J net 


Transactions of the Institution of Gas 
Engineers. 

Edited by Walter T. Down. Secretary. 

Published AuauaJJy. 8vo- los. bd net. 

Proceedings of the International Association 
for Testing Materials. 

(Enghsh Edition.) 

Transactions of the American Institute of 
Chemical Engineers. 

Published Annually, 8vo. 30$. net. 


Prtnltd by BuTLi* S' TAioms, Frame and London. 
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